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Microarray Gene Expression Profiling in Clear Cell Renal Cell 
Carcinoma: Prognosis and Drug Target Identification 

BACKGROUND OF THE INVENTION 

5 Field of the Invention 

The present invention in the field of molecular biology and medicine relates to gene 
expression profiling of certain types of cancer and use of the profiles for prognosis. Specifically, 
the differential expression of a limited set of genes permits prognosis of an aggressive form of clear 
cell renal cell carcinoma (CC-RCC). Other genes are up- or down-regulated in most cases of CC- 
10 RCC; these are used for early diagnosis and/or drug discovery. 

Description of the Background Art 

CC-RCC, the most common form of adult kidney cancer, is caused by neoplasia of proximal 
renal tubular epithelium. CC-RCC is a prime example of a clinically heterogeneous disease for 
which treatment options are largely ineffective for advanced stage tumors. The cancer is more 

15 common in men than women, especially men over 55 years of age. It affects approximately 

3/10,000 people; 18,000 new cases arise in the U.S. annually, of which about 8,000 result in death; 
worldwide fatalities are estimated to exceed 100,000 in 2001. CC-RCC represents 2% of all 
malignancies and 2% of all cancer-related deaths. Approximately 30% of patients present with 
metastatic disease and life expectancies averaging only 9 months. 

20 RCC, originally named hypernephroma, was found to originate in the proximal renal tubule 

(Oberling et al, Nature (1986) 186:402-403) leading to its renaming to renal cell adenocarcinoma 
or renal cell carcinoma. RCC has been subdivided into clear, papillary, granular, and mixed cell 
variants based on cytoplasmic features. But the prognosis of RCC is based on staging and 
histological grading rather than the above classification. 

25 A subtype of renal neoplasia with granular cell features, renal oncocytoma, which had 

excellent prognosis is described by Klein et al, Cancer (1976) 38:909-914. Thoenes et al, 
Virchows Arch B Cell Pathol Incl Mol Pathol (1985) 48:207-217, describe a subtype of RCC with 
clear cell features, closely resembling an experimental renal tumor in rats, naming it chromophobe 
renal cell carcinoma. Fleming et al, Histopathology (1986);10:1 131-1 141 describe yet another 
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renal tumor, originating from the collecting ducts, named collecting duct carcinoma. Overlap of 
granular and clear cell features among tumors with marked clinical, pathologic, and phenotypic 
differences promoted the need for a new classification. Thoenes et at {Pathol Res Pract (1986) 
181:125-143) proposed a new classification for renal tumors of tubular epithelial origin (the "Mainz 
5 classification") based on conventional histopathologic criteria that include all the new entities 
described above. 

The Mainz classification is now widely accepted; cytogenetic studies have confirmed 
characteristic genetic alterations of each tumor type (Yoshida et al> Cancer Res (1986) 46:2139- 
2147; Kovacs et al y Proc Natl Acad Sci USA (1988) 85: 1571-1575 and Histopathology (1993) 
10 22:1-8; Walter et al Cancer Genet Cytogenet. (1989); 43:15-34). 

The term RCC embraces a group of renal cancers all of which are derived from the renal 
tubular epithelium but each with distinct clinical, pathologic, phenotypic, and genotypic features. 



Relative 
Frequency 



Tumor Type 

Renal Cell Carcinoma: 

Clear Cell 70% 

Chromophil (eosinophil, basophil) 15% 

Chromophobe (typical, eosinophil) 5% 

Collecting Duct Carcinoma 2% 
Renal Oncocytoma ^% 

CC-RCC is the most common adult renal neoplasm (70%). The tumor can be 1 cm in 
15 diameter when discovered (usually incidentally), or as bulky as several kilograms. Most often it 
manifests with pain, as a palpable mass or with hematuria; a variety of paraneoplastic syndromes 
have been described. CC-RCC may first manifest with metastases after being clinically silent for 
years. The characteristic gross appearance of the tumor is solid, tabulated, and yellow, with 
variegation due to necrosis and hemorrhage. Tumor may be well circumscribed, or may invade the 
20 perirenal adipose tissue or the renal vein. Cystic degeneration is common, though some tumors are 
predominantly cystic (Hartman et al, Urology (1986) 28:145-153). Of the 70% of patients with 
initially non-metastatic disease, approximately 30% relapse after surgery and usually succumb 
(Levy etal,J. Urolog. 759:1163-1167 (1999); Ljungberg,B etal.BJUIntL 84: 405-411 (1999)). 
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The most common and consistent genetic finding in CC-RCC has been chromosomal (3p) 
loss (Tajara et al, Cancer Genet Cytogenet (1988) 31 :75-82), along with a mutation in the von 
Hippel-Lindau (VHL) gene in the other chromosome 3. In about 50% of sporadic CC-RCC cases, 
the VHL gene, located in 3p25, was mutated (Gnarra JR et al, (1994) Nature Genet 7:85-90). 
5 Reports of frequent loss of heterozygosity (LOH) in chromosome 3pl3 and 3pl4 suggested that 
other CC-RCC related genes exist in this region. Indeed, there are families with familial CC-RCC 
not associated with the VHL gene or chromosome 3 translocations (Teh, BT et al, 1997, Lancet 
342:848-849), further supporting the notion that other CC-RCC genes exist. 

To date, there have been no effective tools to identify those patients who will go on to 

1 0 relapse. Though the stimulus for RCC neoplastic transformation has not been identified, many 
associations with etiologic factors have been evaluated. Cigarette smoking is a prime risk factor. 
Incidence of CC-RCC is significantly increased in endstage renal patients who develop acquired 
cystic kidney disease. Although the tumors typically arise in the renal cortex, they may invade the 
renal vein and extend into the inferior vena cava. Paraneoplastic syndromes such as hypercalcemia 

1 5 and hepatic dysfunction in the absence of liver metastases have been reported. 

The Union Internationale Contre le Cancer (UICC) recently developed an improved system 
for classifying CC-RCC known as the "TNM" classification (referring to tumor, lymph node and 
metastasis). T, N, and M categories are determined by physical examination and imaging. (Sobin, 
L.H. et al , eds., TNM classification ofmaligtiani tumors. 5th ed. (John Wiley & Sons, New York 

20 1997). This system is set forth in the table below. 

Approximately one-third of initially diagnosed CC-RCC patients present with metastatic 
disease, and 40% of individuals undergoing surgical resection or radical nephrectomy will 
eventually develop metastasis. Among individuals with metastatic disease, approximately 75% 
exhibit lung metastasis, 36% have lymph node and/or soft tissue involvement, 20% have bone 

25 involvement, and 1 8% have liver involvement. The literature also reports low incidences of 

metastasis in contralateral adrenal glands, brain, uvula, diaphragm, and digits (Levy et al, supra). 
Spontaneous regression of metastases after nephrectomy occurs primarily in men with pulmonary, 
metastasis and are not equated with long-term cure. The frequency of spontaneous regression is 
only 0.4% and may reflect the development and/or enhancement of immune responses. 

30 

3 
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TNM Clinical gasification 



T--Primarv Tumor 

TX Primary tumor cannot be assessed 
5 TO No evidence of primary tumor 

Tl Tumor is £7.0 cm in greatest dimension, limited to the kidney 
T2 Tumor is >7.0 cm in greatest dimension, limited to the kidney 

T3 Tumor extends into major veins or invades adrenal or perinephric tissues but not beyond Gerota 
fascia 

10 T3a Tumor invades adrenal gland or perinephric tissues but not beyond Gerota fascia 

T3b Tumor grossly extends into renal vein(s) or vena cava below diaphragm 
T3c Tumor grossly extends into vena cava above diaphragm 

T4 Tumor invades beyond Gerota fascia 

15 N~Regional Lvmph Nodes Giilar. abdominal para-aortic, and varacaval) 

NX Regional lymph nodes cannot be assessed 

NO No regional lymph node metastasis 

Nl Metastasis in a single regional lymph node 

N2 Metastasis in more than one regional lymph node 

M-Distant Metastasis 

MX Distant metastasis cannot be assessed 
MO No distant metastasis 
Ml Distant metastasis present 

pTNM Pathological Classification: corresponds to the T, N, and M categories. 

&-HistopathoIogical Grading 

GX Grade of differentiation cannot be assessed 

Gl Well differentiated 

G2 Moderately differentiated ( 

G3, 4 Poorly differentiated/undifferentiated 

Stage Grouping 



20 



25 



30 



35 





M 


N 


M 


Stage I 


Tl 


NO 


MO 


Stage II 


T2 


NO 


MO 


Stage m 


Tl 


Nl 


M0 


T2 


Nl 


M0 




T3 


N0.N1 


M0 


Stage N 


T4 


N0.N1 


M0 




AnyT 


N2 


M0 




AnyT 


AnyN 


Ml 
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Conventional treatment of primary CC-RCC is surgical excision. However, metastasis 
limits long term survival. In patients with symptomatically advanced CC-RCC, palliative 
nephrectomy and other tumor excisions may be the only therapeutic option (Ljungberg et ai 9 
supra). Radiotherapy appears to have only limited palliative effects, as CC-RCC's appear to be 
5 relatively radio-resistant. Chemotherapy, usually with vinblastine, hydroxyurea and/or BCNU, also 
shows limi ted efficacy and response rates to prolonged infusion of 5-fluorouracil range from <10% 
to 20% decrease in tumor size. (Dutcher et at, Proc Annu Meet Am Soc Clin Oncol (1996) 
1 J:A725). Hormonal therapy has also yielded disappointing results (Bukowski, Cancer (1997) 
50:1198-1220). 

10 Immunotherapy with cytokines such as interferons and interleukin-2 (Proieukin® from 

Chiron), and combinations of these agents is considered an encouraging area of therapeutic 
development. 

The making of the present invention has focused the inventors' attention on the fact that CC- 
RCC may exist as two distinct types: aggressive and non-aggressive, and that this distinction is of 

1 5 prime clinical importance. In the aggressive form, the primary tumor grows more rapidly, tends to 
metastasize sooner, the metastases grow more rapidly, and patients die sooner. Patients manifesting 
the aggressive type typically manifest stages III or IV. Non-aggressive RCC, patients typically 
manifest at stages I or II. 

Current diagnosis of CC-RCC is limited to histologic analysis (in addition to corporal 

20 imaging, e.g., by ultrasonography, CT scans and X-rays). However, these modalities lack the rigor 
to distinguish folly between aggressive and non-aggressive tumor phenotype as conceived by the 
present inventors. Moreover, delays in staging and diagnosis of primary tumors in pre-symptomatic 
patients narrows the window for successful treatment, particularly of aggressive tumors which may 
have progressed to metastatic tumor before initial diagnosis, 

25 The marked heterogeneity of CC-RCC provides one of the greatest challenges in diagnosis 

and treatment. This complicates prognosis and hinders selection of the most appropriate therapy. 
With the publication of the sequence of the human genome and the advent of high-throughput 
genomic and proteomic screening technologies, the molecular classification of human cancers are 
beginning to improve and will surely lead to better diagnosis and more specifically tailored and 

30 effective treatment strategies. 
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Because approximately 30% of CC-RCC patients present with metastatic disease and a short 
life expectancy (see above) and, of those with initially non-metastatic disease, approximately 30% 
relapse after surgery, there is an urgent need in the art to identify this latter group of patients before 
relapse so that appropriate therapies can be offered. To date, no such prognostic tool exists. The 
5 present invention provides such a tool for the first time, supplementing the available diagnostic 
approaches with a genetic screening approach that distinguishes between aggressive and non- 
aggressive tumor types by the differential expression of certain selected genes, expressed sequence 
tags (ESTs), gene fragments, mRNAs, and other polynucleotides as described herein. 

The present inventors and others (Golub, TR et al y (1999) Science 25^:531-537; Alizadeh, 

10 AAet al (2000) Nature 403:503-51 1; Perou, CM et al 9 (2000) Nature 406:747-752; Bittner, M et 
al , (2000) Nature 406:536-540) have proposed that gene expression profiling using microarray 
technology can uncover the underlying molecular heterogeneity of cancers, thus identifying new 
classification schemes and means for more accurate diagnosis and prognosis. Lander's group 
successfully distinguished between acute myeloid leukemia and acute lymphoblastic leukemia by 

15 gene expression profiles (Golub et aL, supra). Alizadeh et al (supra) identified two distinct forms 
of diffuse large B-cell lymphoma with significantly different prognoses. In these studies, the ability 
to arrive at a clinically relevant molecular distinction was dependent on known cellular or molecular 
differences which correlated with gene expression profiles. However, one cannot create a 
meaningful molecular classification of diseases for which such cellular/molecular information is 

20 unavailable. Moreover, many microarray-based gene expression studies have been limited to 
comparisons of malignant tissue with normal tissue (or related cell lines). Without follow-up 
clinical data, the most important molecular profiles and relationships may remain obscure. Genetic 
aberrations common to all CC-RCC (discovered by the present inventors and described herein) may 
be initial contributing factors to disease. However, the presently disclosed set of differentially 

25 expressed DNAs may be responsible for the ultimate course of the disease. 

Relevant Genetic Markers 

This section provides general information about a number of genes that the present inventors 
have found to be differentially expressed in CC-RCC of different clinical severity. 

The gene for transforming growth factor pE (TGFpn) receptor (TGF0HR) is of particular 
30 interest to this invention as the present inventors have discovered its down-regulation to be 
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associated with aggressive CC-RCC. The activated TGFpiIR is a heteromeric complex 
transmembrane protein with intrinsic cytoplasmic serine-threonine kinase domains through which 
the receptor complex suppresses cellular proliferation via initiation of a tumor suppression pathway. 
The ligand for this receptor, TGFp, has three known isoforms in mammals: TGFpl, TGFp2,and 
5 TGFp3 . These proteins are members of a ligand family for TGFpiIR (which includes activin and 
bone morphogenic protein). 

TGFps interact with the TGFPHR which, in turn, recruits the complex formed between 
TGFPIR and ALK5 to form a heterotetrameric complex. This constitutively activates the TGFpiIR 
kinase (Markowitz etal, Cytokine Growth Factor Rev. (1996) 7:93-102). Other members of the 

1 0 TGFP superfamily interact with different combinations of homologous type I and type II receptor 
serine-threonine kinases. The activated kinase phosphorylates TGFpiR at the GS box, a conserved 
sequence of Gly and Ser residues N-terminal to the kinase domain. A strong correlation exists 
between malignant progression and loss of sensitivity to the antiproliferative effects of 
TGFp, which is frequently associated with reduced expression or inactivation of TGFp receptors 

15 (Kim et aL, Cytokine Growth Factor Rev (2000) 11:159-168). 

A number of mutations inactivate TGFpiIR. They include truncation at amino acid 97, 
BAT-RII mutations (big polyadenine tract mutation in exon 3 of TGFpiIR gene), Glu 142 to stop, and 
single amino acid substitutions at various positions. BAT-RII is associated with frameshift 
mutation in a 10-bp polyadenine tract resulting in a truncated receptor that lacks the serine- 

20 threonine kinase domain (Markowitz S et aL, Science (1995) 268:1336-1338). Receptor mutations, 
like Thr 315 to Met, do not interfere with the kinase activity but nevertheless enhance metastatic 
potential by specifically impeding TGFp-mediated growth arrest without affecting the induction of 
extracellular matrix formation (Grady WM et aL, (1999) Cancel' Res 5P:320-346). 

Whereas TGFPR mutations (other than the BAT-RII frameshift) ap rare events in 

25 tumorigenesis, repression of TGF-pR expression appears to be a common mechanism enabling 

tumor cells to escape from negative growth regulation by TGFp. Mutations inactivating TGFpiIR 
kinase prevent phosphorylation of Smad family proteins which participate in the tumor suppression 
pathway. However, a reduction in TGFpiIR signaling in tumor cells is often accompanied by 
increased expression and secretion of TGFp which functions independently through its effects on 
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tumor cells and promotes tumorigenesis and metastasis (Abou-Shady et al , (1 999) Am. J. Surg. 
777:209-215). 

Captopril an inhibitor of angiotensin converting enzyme (ACE) was shown to attenuate 
growth human CC-RCC xenografts in immunosuppressed mice (Hii, SI et al, (1998) Br J Cancer 
5 77:880-883). Though captopril's action and role in tumor suppression is not understood, this 

molecule is known to up-regulate TGFpiIR expression indirectly (Miyakima A. et al, (2001) / Urol 
165:616-620) and to be anti-angiogenic (Volpert OV et al, (1996) J Clin Invest 98: 671-679). 

Tissue inhibitor of metalloproteinase 3 (TMP3) is also of interest to the present invention as 
disclosed below and has been implicated in RCC in previous studies (Kugler, A. Anticancer Res. 

10 (1999) 19:1589-1592, Kugler, A., etal, (1996)7. Urol 160:1914-1918; Lien, M, etal, (2000) i>tf. 
J. Cancer 85:801-804). Matrix metalloproteinases (MMPs) are a group of zinc dependant enzymes 
responsible for extracellular matrix (ECM) degradation. They include type IV collagenases and 
92kDa gelatinase (MMP-9). The balance between MMP and available free TIMP (TIMP3 is of 
interest to the present invention) determines the net MMP activity. The ECM serves as a barrier 

15 between endothelial cells and the underlying stroma. Metastatic cancer cells repeatedly cross this 
barrier in a process requiring proteolysis. Metastasis occurs when the MMP:TIMP ratio exceeds 1 
(Kugler, A. supra). Conversely, down-regulation or an inactivating mutation in TIMP can also 
give rise to tumor progression and metastasis. 

Kininogens and their cleavage products are conserved multifunctional proteins (Cottrell GA, 

20 et al, (1966) Nature, 212: 838-839, Rawlings ND et al, (1990) JMol Evol 30: 60-71). In 

humans, low molecular weight kininogen (LK, -65 kDa) and high molecular weight kininogen 
(HK, -120 kDa) are single chain glycoproteins made up of kinin domains. Specific hydrolysis by 
tissue and plasma kallikreins releases Lys-bradykinin (Lys-BK) and bradykinin (BK), respectively, 
and cleaves each HK into two disulfide-linked fragments (heavy and light chains). Both LK and 

25 HK result from alternative splicing of mRNA transcribed from a single 1 1 exon gene that maps to 
chromosome 3q26-qter in humans (Fong D et al, (1991) Human Genetics 87:189-192, Takagaki Y 
et al, (1985) J Biol Chem. 260:8601-8609). The importance of HK/LK and kinins to normal 
biologic function is supported by the fact that kininogens and kinins have been conserved through 
evolution, participate in multiple biologic processes including inflammation, regulation of blood 
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pressure and vascular permeability, cardioprotection and pain modulation (Rocha et al 9 (1949) 
Amer J Physiol 156: 261-273), and by the ubiquity of kinin receptors in mammalian tissues. 

SUMMARY OF THE INVENTION 

The present inventors set out to characterize CC-RCC at the molecular level by identifying 
5 genes whose expression was altered (up or down) in a large percentage of CC-RCC cases. 

Furthermore, using a clinically well-characterized patient population, they sought to correlate the 
global gene expression profiling of CC-RCC with tumor progression and clinical outcome, even in 
the absence of known cellular or molecular characteristics of these tumors. 

They hypothesized that by correlating gene expression with clinical parameters, they would 

10 uncover a molecular classification scheme for CC-RCC and thus enhance the understanding of 
progression of this disease. In summary, the objectives were (1) to identify common features of 
renal cell tumorigenesis, specifically, genes that were regularly up- or down regulated; (2) to 
generate a molecular portrait of clinically heterogeneous CC-RCC; (3) to identify specific 
molecular signatures of CC-RCC associated with a particular clinical subset of tumors; and finally, 

15 (4) to assess the clinical utility of a particular set of genes as a prognostic tool. 

Beyond prognosis and defining new sub-types of disease, the discovery of a set of 
differentially expressed genes provides a basis for explaining the differences in aggressiveness and 
clinical outcome. Because genes that best discriminate two phenotypes are expected to be factors in 
that difference, the clinical follow-up data described herein allows investigation of genes with 

20 expression profiles unique to a particular clinical subtype. 

Finally, use of the methods and compositions described herein permit identification of (A) 
proteins whose detection provide an early diagnostic approach to CC-RCC proteins as well (B) drug 
targets as the products of genes (i) whose expression is commonly altered in CC-RCC or (ii) whose 
activity is altered in a disease phenotype-selective manner. Thus, by discovering that a particular 

25 gene is differentially regulated in aggressive CC-RCC, one can focus on developing drugs that (1) 
correct down regulation or suppress up-regulation, for example by acting on cellular pathways that 
stimulate expression of this gene, (2) act directly on the protein product, or (c) bypass the step in a 
cellular pathway mediated by the product of this gene. 
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The present inventors have discovered a set of expressed nucleic acid markers through 
statistical clustering analysis, whose differential expression is indicative of heterogeneous CC-RCC 
disease manifestation. 

The present invention provides a nucleic acid probe or a set of probes (preferably between 2 
5 and 2 17 in number) and a microarray comprising these DNA markers as probes for the gene 

expression levels that are characteristic of CC-RCC tumor tissue compared to normal tissue from 
the same kidney. In one embodiment, the presence and levels of mRNA in a tissue being analyzed 
are screened using methods known in the art (Le. t Southern/Northern/W estem blotting, gel 
electrophoresis, RFLP, SSCP). The invention is further directed to a method of implementing the 
10 microarray technology for disease prognosis (aggressive vs. non-aggressive CC-RCC) thereby 
supplementing currently available prognostic techniques (radiologic imaging) and pathological 
classification. 

Use of the accurate, objective molecular methods described herein will inform physicians 
about which patients require heightened observation and additional, e.g., adjuvant, therapies - for 
' 15 example patients presenting with low stage CC-RCCs that appear on their face to be non-aggressive 
by conventional criteria, but that have the aggressive type molecular signatures as described herein. 
Moreover, in the case of patients presenting with higher stage CC-RCCs that might mistakenly be 
diagnosed as aggressive, but which have the non-aggressive molecular signature, this invention 
facilitates withholding of unnecessarily aggressive treatment while maintaining appropriate 
20 vigilance. 

Thus, the present invention is directed to a prognostic microarray composition of at least one 
oligonucleotide or polynucleotide probe from a set of probes immobilized to a solid surface in a 
predetermined order such that a row of pixels corresponds to replicates of one distinct probe from 
the set. The probes are complementary to nucleic acid sequences expressed differentially in 
25 aggressive as compared to non-aggressive types of CC-RCC. The probes are preferably any of SEQ 
ID NO:l — SEQ ID NO:39 inclusive, SEQ ID NO:139 or SEQ ID NO:332 — SEQ ID NO:497, 
inclusive. The nucleic acid sequences hybridize to the probes under high stringency conditions. 

The microarray may comprise at least about 10 probes, or in another embodiment, at least 
about 39 or even at least about 206 probes, which probes are complementary to nucleic acid 
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sequences expressed differentially in aggressive as compared to non-aggressive types of CC-RCC. 
These probes are preferably at least about 15 nucleotides in length. 

The microarray of the present invention can be used to assay expressed nucleic acid samples 
(representing genes differentially expressed in normal kidney versus CC-RCC tumor tissue) for one 
5 or more individual subject's tumor or normal tissue, wherein each sample from an individual 

subject's tumor or normal tissue is spotted column-wise on the pixels of the microarray probes. The 
microarray can comprise at least 1 0, or, in another embodiment, at least about 99, or at least about 
291 probes. 

In one embodiment, the composition comprises the microarray to which are hybridized and 
10 thus immobilized, expressed nucleic acids from the subject. Preferably, hybridization is performed 
under stringent conditions. 

The above microarray probes can comprise nucleotides having at least one modified 
* phosphate backbone, e.g., phosphorothioate, a phosphoridothioate, a phosphoramidothioate, a 
phosphoramidate, a phosphordiimidate, a methylsphosphonate, an alkyl phosphotriester, 3'- 
1 5 aminopropyl, a formacetal, or analogues thereof. 

Also provided is a composition comprising a set of two or more oligonucleotide or 
polynucleotide probes, each of which hybridizes with part or all of a coding sequence that is 
differentially expressed in aggressive type CC-RCC compared to non-aggressive type CC-RCC. 
The above set of probes can comprise at least about 10 probes, or, in another embodiment, at least 
20 about 39 probes, or even at least about 206 probes. 

The differentially expressed nucleic acid sequences detected by the probes may be ones that 
are up-regulated or down- regulation in one form of CC-RCC compared to normal tissue or 
compared to the other form of CC-RCC (aggressive vs. non-aggressive). 

The above probes are typically of mammalian, preferably human, origin. 
25 Also provided is a method of predicting whether a subject with a CC-RCC has non- 

aggressive or aggressive-type CC-RCC. In this method, the expression of nucleic acids from the 
subject's normal kidney tissue versus kidney tumor tissue is compared in its hybridization, 
preferably at high stringency conditions, with one or more oligonucleotide or polynucleotide probes 
as above, preferably probes selected from those having the sequence SEQ ID NO:l — SEQ ID 
30 NO:21 or SEQ ID NO:22 — SEQ ID NO:39. 
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In one embodiment using probes of the sequence SEQ ED NO:l — SEQ ID NO:21, up- 
regulation of at least 2-fold, preferably 3-fold, more preferably 4-fold, in tumor tissue is indicative 
of non-aggressive CC-RCC. 

In another embodiment using probes of the sequence SEQ ID NO:22 — SEQ ID NO:39, 
5 down-regulation of at least 2-fold, preferably 3-fold, more preferably 4-fold, in tumor tissue is 
indicative of aggressive CC-RCC. 

In the above methods, the nucleic acids from the tumor and the tissue are detectably labeled, 
preferably with a fluorescent label prior to the hybridization. With fluorescent labels, hybridization 
is detected as a fluorescent signal bound to the probe. 
10 In one embodiment of the above method, the probes are immobilized to a solid surface of a 

microarray as pixels arranged in rows, and the expressed nucleic acids from the tumor tissue or 
normal tissue samples are spotted column-wise onto the probe pixels. 

Also provided is a method for the early diagnosis of a CC-RCC tumor in a subject prior to 
physical or radiological evidence of the tumor. In this method a protein product of at least one gene 
15 is selected based on its expression being up-regulated in a majority of CC-RCC patients. This 

protein product is preferably a secreted protein or a cell surface protein expressed in tissue readily 
accessible for assay. The presence or quantity of the protein product in a body fluid or a tissue or 
cell sample from the subject is determined. An increased level of the protein product compared to 
the level in a normal subject's fluid, tissue or cells (or another reference normal value) is indicative 
20 of the presence of a CC-RCC tumor in the subject. 

This invention also provides is a method for diagnosing the recurrence of a CC-RCC tumor in a 
subject in whom a CC-RCC primary tumor has been excised or otherwise treated In this method a 
protein product of at least one gene is selected based on its expression being up-regulated in a majority 
of CC-RCC patients. This protein product is preferably a secreted protein or a cell surface protein 
25 expressed in tissue readily accessible for assay. The presence or quantity of the protein product protein 
product in a body fluid or a tissue or cell sample from the subject is determined. An increase in the 
level of the protein product compared to the level in a normal subject's fluid, tissue or cells (or another 
reference normal value) is indicative of the presence of a recurrent CC-RCC tumor in the subject. 
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la both methods of early diagnosis and diagnosis of recurrence, the gene is preferably one 
that hybridizes with any one or more of SEQ ID NO:40 — SEQ ID NO:68 or SEQ ID NO: 140 — 
SEQ ID NO:230, more preferably with one or more of SEQ ID NO:40 — SEQ ID NO:68. 

The invention also provides a kit comprising a microarray, reagents that facilitate 
5 hybridization of differentially expressed nucleic acid to the immobilized probes on the microarray, 
and a computer readable storage medium comprising logic which enables a processor to read data 
representing detection of hybridization. These kits are useful for the diagnosis of aggressive or non- 
aggressive CC-RCC. 

In one embodiment of the provided kit, the reagents facilitate detection of fluorescence as 
10 the means for detennining hybridization. 

Also included is a kit comprising (a) the microarray or composition of any of claims 1-22; 
(b) means for carrying out hybridization of the nucleic acid to the probes; and (c) means for 
reading hybridization data. The hybridization data is preferably in the form of fluorescence data. 
The probes are preferably immobilized to the microarray. 

15 BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 shows an unsupervised two-way clustering matrix for all 3,184 genes tested. 
Colored bars on the right represent nodes with high predictive scores. Patient groups appear at the 
top coded in red, blue or black: Red- poor outcomes; Blue - good outcome; Black - short follow-up 
period. 

20 Figures 2A and 2B show a supervised two-way re-clustering matrix (Fig. 2A) of 

independent 'predictive' node 1281, and its respective dendrogram (Fig. 2B) displaying the 
similarity of patient samples based on a specific subsets of genes. Color code for patients as for 
Fig. 1 . The colors appearing in the multicolor bar beneath the dendrogram appearing at the very 
bottom of Fig. 2B represent the average expression values for the subsets of genes for each patient. 

25 Figures 3A and 3B show a supervised two-way re-clustering matrix (Fig. 3A) of 

independent 'predictive' node 3014, and its respective dendrogram (Fig. 3B) displaying the 
similarity of patient samples based on a specific subsets of genes. Color code for patients as for 
Fig. 1 . The colors appearing in the multicolor bar beneath the dendrogram appearing at the very 
bottom of Fig. 3B represent the average expression values for the subsets of genes for each patient. 
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Figures 4A and 4B show a supervised two-way re-clustering matrix (Fig. 4A) of 
independent 'predictive' node 2199, and its respective dendrogram (Fig. 4B) displaying the 
similarity of patient samples based on a specific subsets of genes. Color code for patients as for 
Fig. 1 . The colors appearing in the multicolor bar beneath the dendrogram appearing at the very 
5 bottom of Fig. 4B represent the average expression values for the subsets of genes for each patient. 

Figure 5 shows an expression matrix of a prognostic set of 51 genes (node 1281 from Figs. 
2A and 2B). Median centering of genes was not performed so that each square corresponds to the 
actual normalized gene expression level relative to normal tissue. The red bar labeled "A" marks 
genes mostly up regulated in low-risk, non-aggressive tumors. The green bar "B" marks genes 

1 0 mostly down regulated in high-risk, aggressive tumors. 

Figure 6 is shows clustering expression matrices of subsets of genes the expression of which 
was detected in 29 CC-RCC tumors. Rows represent individual polynucleotide probes (cDNAs or 
ESTs) immobilized to the slides; columns represent individual patient tumor samples (as 
fluorescently labeled cDNAs). Each square's color corresponds to the median-polished, normalized 

15 DNA expression value for a single gene in a single tumor relative to patient-matched normal renal 
tissue. Gene expression is either depicted in RED (above median), GREEN (below median), 
BLACK (equal to median) or GRAY (inadequate or missing data). The color saturation indicates 
the extent of divergence from the median. Figures 6A and 6B show supervised two-way re- 
clustering matrices of three independent 'predictive' nodes (reproduced as enlarged views in 

20 Figures 2 A 3A, and 4A). Figure 6C shows the respective dendrograms displaying the similarity of 
patient samples based on specific subsets of genes (reproduced as enlarged views in Figures 2B, 3B, 
and 4B). Color code for patients: Red- poor outcomes; Blue - good outcome; Black - short follow- 
up period. .The colors appearing in the multicolor bar beneath each dendrogram (Fig. 6C) represent 
the average expression values for the subsets of genes for each patient. 

25 DESCRIPTION OF THE PREFERRED EMBODIMENTS 

In the present application, the terms "nucleic acid" and "polynucleotide" are used 
interchangeably and refer to both DNA and RNA (as well as peptide nucleic acids). The 
term "oligonucleotide" is not intended to be limited to a particular number of nucleotides 
and therefor overlaps with polynucleotide. Probes for gene expression analysis include 
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those comprising ribonucleotides, deoxyribonucieotides, both or their analogues as 
described below. They may be poly- or oligonucleotides, without limitation of length. 
Preferred lengths are described below. 

The present invention uses cDNA microarrays to probe for, and to determine the relative 
5 expression of, target genes of interest in a tissue sample of CC-RCC. 

Microarrays are orderly arrangements of spatially resolved samples or probes (in the present 
invention cDNAs of known sequence ranging in size from 200 to 2000 nucleotides), that allow for 
massively parallel gene expression and gene discovery studies (Lockhart DJ et al. 9 Nature (2000) 
405(6788):827-836). The probes are immobilized to a solid substrate and made available to 

1 0 hybridize with their complementary strands as is described in the preferred embodiments 
(Phimister, Nature Genetics (1999) 21(supp):l-60). 

The underlying concept of the microarray depends on base-pairing (hybridization) between 
purine and pyrimidine bases following the rules of Watson-Crick base pairing. Microarray 
technology adds automation to the process of resolving nucleic acids of particular identity and 

15 sequence present in an analyte sample by labeling, preferably with fluorescent labels, and 

subsequent hybridization to their complements immobilized to a solid support in microarray format. 
Array experiments employ common solid supports such as glass slides, microplates or standard 
blotting membranes, and can be created by hand or by robotic deposition of samples. Arrays are 
generally described as macroarrays or microarrays. Macroanrays contain sample spots of about 300 

20 |im diameter or larger and can be easily imaged by existing gel and blot scanners. Sample spot 

sizes in microarrays are typically <200 pm in diameter, and these arrays usually contains thousands 
of spots. Microarrays require specialized robotics and imaging equipment that generally are 
commercially available and well-known in the art. However, the materials for a particular 
application are not necessarily available in convenient in kit form. The present invention provides 

25 microarrays useful for analysis and prognosis of CC-RCC samples. 

DNA microarrays (DNA "chips") are fabricated by high-speed robotics, preferably on 
glass (though nylon and other plastic substrates are used). An experiment with a single DNA chip 
can provide simultaneous information on thousands of genes - a dramatic increase in throughput 
(Reichert et al (2000) Anal ChemJ2:6025 -6029) when compared to traditional methods. 

30 Two DNA microarray formats are preferred. 
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Format I: a cDNA probe (500-5,000 bases) is immobilized to a solid surface such as glass using 
robotic spotting and exposed to a set of targets either separately or in a mixture. This method, 
traditionally called "DNA microarray," is considered to have been developed at Stanford 
University (Ekins, R et al y Trends in Biotech (1999) 17:217-218). 
5 Format 27: an array of probes that are "natural" oligo- or polynucleotides (oligomers of 20-80 
bases), oligonucleotide analogues e.g., with phosphorothioate, methylphosphonate, 
phosphoramidate, or 3'-aminopropyl backbones), or peptide-nucleic acids (PNA) 

Probes may be synthesized either in situ (on-chip) or by conventional synthesis followed by on-chip 

immobilization. 

10 The array is (1) exposed to an analyte comprising a detectable labeled, preferably 

fluorescent, sample nucleic acid (typically DNA), (2) allowed to hybridize, and (3) the identity 
and/or abundance of complementary sequences is determined. 



L Probe (cDNA or 
oligonucleotide of 
known identity) 


2. Chip 

fabrication (putting 
probes on the chip) 


3. Target 

(detectably labeled 
sample) 


4. Assay 


5. Readout 


Small oligos, cDNA, 
chromosome 


Photohthography, 
pipette, drop-touch, 
piezoelectric (ink- 
jet), electric 


PolyA-rnRNA 
extraction, RT-PCR, 
cDNA isolation, 
melting 


Hybridization, long, 
short, Hgase, base 
addition, electric, MS, 
electrophoresis, flow 
cytometry, PCR-Direct, 
TaqMan , etc. 


Fluorescence, 
radioactivity, 
etc. 



For analysis of the target nucleic acid of primary tumor tissue, the preferred analyte of this 
invention is isolated from tissue biopsies before they are stored or from fresh-frozen tumor tissue of 

15 the primary tumor which may be stored and/or cultured in standard culture media. For expression 
studies, poly(A)-containing mRNA is isolated using commercially available kits, e.g. 9 from 
Invitrogen, Oligotex, or Qiagen. The isolated mRNA is reverse transcribed into cDNA in the 
presence of a labeled nucleotides. Fluorescent cDNA is generally synthesized using reverse 
transcriptase (e.g., Superscript II reverse-transcription kit from GIBCO-BRL) and nucleotides to 

20 which is conjugated a fluorescent label. A preferred fluorescent label is Cy5 conjugated to dUTP 
and/or dCTP (from Amersham). 

The present invention utilizes immobilized cDNA probes of anywhere between about 15 
bases up to a full length cDNA, e.g, about 2000 bases. Preferred probes have about 100 bases. 
Optimal hybridization conditions {i.e., temperature, pH, ion and salt concentrations, and incubation 
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time) are dependent on the length of the shortest probes as the limiting step and can be adjusted in a 
continuous fashion by varying the above parameters as is conventional in the art. 

Several probe sequences described herein are cDNAs complementary to genes or gene 
fragments; some are ESTs. Those skilled in the art will appreciate that the probe of choice for a 
5 particular gene can be the full length coding sequence or any fragment thereof having at least about 
15 nucleotides. Thus, when the full length sequence is known, the practitioner can select any 
appropriate fragment of that sequence. When the original results are obtained using partial 
sequence information (e.g., an EST probe), and when the full length sequence of which that EST is 
a fragment becomes available (e.g., in a genome database), the skilled artisan can select a longer 

10 fragment than the initial EST, as long as the length is at least about 1 5 nucleotides. 

The present invention includes microarrays comprising one or more nucleic acid probes 
having hybridizable fragments of any length (from about 15 bases to full coding sequence) for the 
genes whose expression is to be analyzed. For purposes of the analysis, the full length sequence 
must not necessarily be known, as those of skill in the art will know how to obtain the full length 

15 sequences using the sequence of a given EST and known data mining, bioinformatic, and DNA 
sequencing methodologies without undue experimentation. 

The polynucleotide or oligonucleotide probes of the present invention maybe native DNA 
or RNA molecules or an analogues of DNA or RNA. The present invention is not limited to the use 
of any particular DNA or RNA analogue; rather any one is useful provided that it is capable of 

20 adequate hybridization to the complementary DNA (or mRNA) in a test sample, has adequate 

resistance to nucleases and stability in the hybridization protocols employed. DNA or RNA may be 
made more resistant to nuclease degradation in vivo by modifying internucleoside linkages (e.g., 
methylphosphonates or phosphorothioates) or by incorporating modified nucleosides (e.g., 2 , -0- 
methylribose or 1 '-cc-anomers) as described below. 

25 A poly- or oligonucleotide may comprise at least one modified base moiety, for example, 5- 

fluorouracil, 5-bromouracil, 5-chIorouracil, 5-iodouracil, hypoxanthine, xanthine, 4-acetylcytosine, 
5-(carboxyhydroxylmethyi)uracil, 5-carboxymethylaminomethyl^-tWouridine, 5-carboxymethyl- 
aminomethyl uracil, dihydrouracil, p-D-galactosylqueosine, inosine, N6-isopentenyladenine, 1- 
methylguanine, 3-methyl-cytosine, 5-methylcytosine, N6-adenine, 7-methylguanine, 5- 

30 methylaminomethyluracil, 5-methoxyamino-methyl-2-thiouracil, p-D-mannosylqueosine, 5- 
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methoxy-carboxymethyluracil, 5-metboxyuracil-2-methylthio-N6-iso-pentenyladenine, uracil-5- 
oxyacetic acid, butoxosine, pseudouracil, queuosine, 2-thio-cytosine, 5-methyl-2-thiouracil, 2- 
thiouracil, 4-thiouracil, 5-methyluracil, uracil-5-oxyacetic acid methylester, uracil-t-oxyacetic acid, 
5-methyl-2-thiouracil, 3(3-amino-3-N-2-carboxypropyl) uracil and 2,6-diaminopurine. 
5 The poly- or oligonucleotide may comprise at least one modified sugar moiety including, 

but not limited, to arabinose, 2-fluoroarabinose, xylulose, and hexose. 

In yet another embodiment, the poly- or oligonucleotide probe comprises a modified 
phosphate backbone synthesized from a nucleotide having, for example, one of the following 
structures: aphosphorothioate, a phosphoridothioate, a phosphoramidothioate, aphosphoramidate, a 
10 phosphordiimidate, a methylsphosphonate, an alkyl phosphotriester, 3'-aminopropyl and a 
formacetal or analog thereof. 

In yet another embodiment, the poly- or oligonucleotide probe is an a-anomeric 
oligonucleotide which forms specific double-stranded hybrids with complementary RNA in which, 
contrary to the usual p-units, the strands run parallel to each other (Gautier et al 9 1987, Nucl. Acids 
15 Res. 75:6625-6641). 

An oligonucleotide may be conjugated to another molecule, e.g. y a peptide, a hybridization 
triggered cross-linking agent, a hybridization-triggered cleavage agent, etc., all of which are well- 
known in the art. 

Oligonucleotides of this invention may be synthesized by standard methods known in the 
20 art, e.g. by use of an automated DNA synthesizer (such as are commercially available from 

Biosearch, Applied Biosystems, etc.). As examples, phosphorothioate oligonucleotides may be 
synthesized by the method of Stein etaL, (Nucl. Acids Res. (1998) 16:3209, methylphosphonate 
oligonucleotides can be prepared by use of controlled pore glass polymer supports (Sarin et al 9 
Proc. Natl. Acad. Set U.S.A. (1988) 55:7448-7451), etc. 
25 Detectable Labels for Oligo- or Polynucleotide Probes 

Preferred detectable labels include a radionuclides, fluoresces, fluorogens, a chromophore, 
a chromogen, a phosphorescer, a chemiluminescer or a bioluminescer. Examples of fluoresces or 
fluorogens are i fluorescein, rhodamine, dansyl, phycoerythrin, phycocyanin, allophycocyanin, 
o-phthaldehyde, fluorescamine, a fluorescein derivative, Oregon Green, Rhodamine Green, Rhodol 
30 Green or Texas Red. 
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Common fluorescent labels include fluorescein, rhodamine, dansyl, phycoerythrin, 
phycocyanin, allophycocyanin, o-phthaldehyde and fluorescamine. Most preferred are the labels 
described in the Examples, below. 

The fluorophore must be excited by light of a particular wavelength to fluoresce. See, for 
5 example, Haugland, Handbook of Fluorescent Probes and Research Chemicals, Sixth Ed., 
Molecular Probes, Eugene, OR., 1996). 

Fluorescein, fluorescein derivatives and fluorescein-like molecules such as Oregon Green™ 
and its derivatives, Rhodamine Green™ and Rhodol Green™, are coupled to amine groups using 
the isothiocyanate, succinimidyl ester or dichlorotriazinyl-reactive groups. Similarly, fluorophores 

10 may also be coupled to thiols using maleimide, iodoacetamide, and aziridine-reactive groups. The 
long wavelength rhodamines, which are basically Rhodamine Green™ derivatives with substituents 
on the nitrogens, are among the most photostable fluorescent labeling reagents known. Their 
spectra are not affected by changes in pH between 4 and 10, an important advantage over the 
fluoresceins for many biological applications. This group includes the tetramethylrhodamines, X- 

15 rhodamines and Texas Red™ derivatives. Other preferred fluorophores are those which are excited 
by ultraviolet light. Examples include cascade blue, coumarin derivatives, naphthalenes (of which 
dansyl chloride is a member), pyrenes and pyridyloxazole derivatives. 

The present invention serves as a basis for even broader implementation of microarrays and 
gene expression in deducing critical pathways implicated in cancer. In the case of CC-RCC, which 

20 is the focus of the present invention, a database of known patient genetic profiles can be used to 
categorize each new CC-RCC patient. The gene expression profile of the newly diagnosed CC- 
RCC patient is compared to the known CC-RCC molecular database of patients, such as that 
described herein based on 29 patients in whom complete clinical follow-up information is available. 
This database will grow with each patient who is subjected to the present analysis as soon as his 

25 clinical outcome information becomes available. If the newly diagnosed patient's gene expression 
profile most closely resembles the profile of aggressive CC-RCC, as described herein, that patient 
will be so classified and treated accordingly, i.e., with more aggressive measures. Correspondingly, 
if a newly diagnosed patient's profile is that of the non-aggressive type, he will be treated 
accordingly, e.g., with less aggressive measures and careful clinical follow-up. 
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Considering the low response rates of CC-RCC patients to current therapies such as with 
interferon-a and interleukin-2 infusion, the report that the apoptosis following induction of TMP3 
(Ahonen, et al (1998) Cancer Res 58:2310-2315) coupled with the discovery here that TMP3 is 
down-regulated in aggressive CC-RCC points to a new potential therapeutic strategy that may 
5 include gene therapy. The present approach permits the identification of one or more appropriate 
targets for such therapy. 

Drug Discovery Based on Gene Expression Profiling 

The molecular profiling information described herein is also harnessed for the purpose of 
discovering drugs that are selected for their ability to correct or bypass the molecular alterations or 

10 derangements that are characteristic of CC-RCC, particularly those that are associated with its 
aggressive form. A number of approaches are available. 

In one embodiment, CC-RCC cell lines are prepared from tumors using standard methods 
and are profiled using the present methods. Preferred cell lines are those that maintain the 
expression profile of the primary tumor from which they were derived. One or several CC-RCC 

1 5 cells lines may be used as a "general" panel; alternatively or additionally, cell lines from individual 
patients may be prepared and used. These cell lines are used to screen compounds, preferably by 
high-throughput screening (HTS) methods, for their ability to alter the expression of selected genes. 
Typically, small molecule libraries available from various commercial sources are tested by HTS 
protocols. 

20 The molecular alterations in the cell line cells can be measured at the mRNA level (gene 

expression) applying the methods disclosed in detail herein. Alternatively, one may assay the 
protein produces) of the selected gene(s). Thus, in the case of secreted or cell-surface proteins, 
expression can be assessed using immunoassay or other immunological methods including enzyme 
immunoassays (EIA), radioimmunoassay (RIA), immunofluorescence microscopy or flow 

25 cytometry. EIAs are described in greater detail in several references (Butler, JE, In: Structure of 
Antigens, Vol. 1 (Van Regenmortel, M., CRC Press, Boca Raton 1992, pp. 209-259; Butler, JE, 
"ELISA," In: van Oss, C.J. et al (eds), Immunochemistry, Marcel Dekker, Inc., New York, 1994, 
pp. 759-803; Butler, JE (ed.), Immunochemistry of Solid-Phase Immunoassay , CRC Press, Boca 
Raton, 1991). RIAs are discussed in Kirkham and Hunter (eds.), Radioimmune Assay Methods, E. 

30 & S. Livingstone, Edinburgh, 1970. 
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In another approach, antisense RNAs or DNAs that specifically inhibit the transcription 
and/or translation of the targeted genes can be screened for specificity and efficacy using the present 
methods. Antisense compositions would be particularly useful for treating tumors in which a 
particular gene is up-regulated (e.g., the genes in Tables 2 and 3). 

5 Diagnostic Methods 

The protein products of genes that are upregulated in most cases of CC-RCC (e.g., Tables 2 
and 3) are targets for early diagnostic assays of CC-RCC if the proteins can be detected by some 
assay means, e.g., immunoassay, in some accessible body fluid or tissue. The most useful 
diagnostic targets are secreted proteins which reach a measurable level in a body fluid before the 
10 tumor presents by other criteria discussed in the Background section. Thus, a sample of a body 
fluid such as such as plasma, serum, urine, saliva, cerebrospinal fluid, etc., is obtained from the 
subject being screened. The sample is subject to any known assay for the protein analyte. 
Alternatively, cells expressing the protein on their surface may be obtained, e.g., blood cells, by 
simple, conventional means. If the protein is a receptor or other cell surface structure, it can be 
1 5 detected and quantified by well-known methods such as flow cytometry, immunofluorescence, 
immunocytochemistry or immunohistochemistry, and the like. 

Preferably, an antibody or other protein or peptide ligand for the target protein to be detected 
is'used. In another embodiment where the gene product is a receptor, a peptidic or small molecule 
ligand for the receptor maybe used in known assays as the basis for detection and quantitation. 
20 In vivo methods with appropriately labeled binding partners for the protein targets, 

preferably antibodies, may also be used for diagnosis and prognosis, for example to image occult 
metastatic foci or for other types of hi situ evaluations. These methods utilize include various 
radiographic, scintigraphic and other imaging methods well-known in the art (MRI, PET, etc.). 
Suitable detectable labels include radioactive, fluorescent, fluorogenic, chromogenic, or 
25 other chemical labels. Usefiil radiolabels, which are detected simply by gamma counter, 
scintillation counter or autoradiography include 3 H, n \ I31 1, 35 S and 14 C. 

Common fluorescent labels include fluorescein, rhodamine, dansyl, phycoerythrin, 
phycocyanin, allophycocyanin, o-phthaldehyde and fluorescamine. The fluorophore, such as the 
dansyl group, must be excited by light of a particular wavelength to fluoresce. See, Haugland, 
30 Handbook of Fluorescent Probes and Research Chemicals, Sixth Ed., Molecular Probes, Eugene, 
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OR, 1996). Fluorescein, fluorescein derivatives and fluorescein-like molecules such as Oregon 
Green™ and its derivatives, Rhodamine Green™ and Rhodol Green™, are coupled to amine groups 
using the isothiocyanate, succinimidyl ester or dichlorotriazinyl-reactive groups. Fluorophores may 
also be coupled to thiols using maleimide, iodoacetamide, and aziridine-reactive groups. The long 
5 wavelength rhodamines include the tetramethykhodamines, X-rhodamines and Texas Red™ 
derivatives. Other preferred fluorophores for derivatizing the protein binding partner are those 
which are excited by ultraviolet light. Examples include cascade blue, coumarin derivatives, 
naphthalenes (of which dansyl chloride is a member), pyrenes and pyridyloxazole derivatives. 
The protein (antibody or other ligand) can also be labeled for detection using fluores- 

10 cence-emitting metals such as 152 Eu, or others of the lanthanide series. These metals can be 

attached to the protein using metal chelating groups such as diethylenetriaminepentaacetic acid 
(DTPA) or ethylenediaminetetraacetic acid (EDTA). 

For in vivo diagnosis, radionuclides may be bound to protein either directly or indirectly 
using a chelating agent such as DTPA and EDTA which is chemically conjugated, coupled or 

15 bound (which terms are used interchangeably) to the protein. The chemistry of chelation is well 

known in the art. The key limiting factor on the chemistry of coupling is that the antibody or ligand 
must retain its ability to bind the target protein. A number of references disclose methods and 
compositions for complexing metals to macromolecules including description of useful chelating 
agents. The metals are preferably detectable metal atoms, including radionuclides, and are 

20 complexed to proteins and other molecules. See, for example, US 5,627,286, US 5,618,513, US 
5,567,408, US 5,443,816, US 5,561,220, all of which are incorporated by reference herein. 

Any radionuclide having diagnostic (or therapeutic value) can be used. In a preferred 
embodiment, the radionuclide is a y -emitting or p-emitting radionuclide, for example, one selected 
from the lanthanide or actinide series of the elements. Positron-emitting radionuclides, e.g. 68 Ga or 

25 64 Cu, may also be used. Suitable y-emitting radionuclides include those which are useful in 

diagnostic imaging applications. The gamma -emitting radionuclides preferably have a half-life of 
from 1 hour to 40 days, preferably from 12 hours to 3 days. Examples of suitable y-emitting 
radionuclides include 67 Ga, m In, 99m Tc, 169 Yb and 186 Re. Examples of preferred radionuclides 
(ordered by atomic number) are 67 Cu, 67 Ga, 68 Ga, 72 As, * 9 Zr, *Y, 97 Ru, 99 Tc, ln In, 123 1, 125 I, l31 I, 
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16 *Yb, l86 Re, and 20l Tl. Though limited work have been done with positron-emitting radiometals as 
labels, certain proteins, such as transferrin and human serum albumin, have been labeled with Ga, 

A number of metals (not radioisotopes) useful for MRI include gadolinium, manganese, 
copper, iron, gold and europium. Gadolinium is most preferred. Dosage can vary from 0.01 mg/kg 
5 to 100 mg/kg. 

In situ detection of the labeled protein may be accomplished by removing a histological 
specimen from a subject and examining it by microscopy under appropriate conditions to detect the 
label. Those of ordinary skill will readily perceive that any of a wide variety of histological 
methods (such as staining procedures) can be modified in order to achieve such in situ detection. 

10 The compositions of the present invention may be used in diagnostic, prognostic or research 

procedures in conjunction with any appropriate cell, tissue, organ or biological sample of the 
desired animal species. By the term "biological sample" is intended any fluid or other material 
derived from the body of a normal or diseased subject, such as blood, serum, plasma, lymph, urine, 
saliva, tears, cerebrospinal fluid, milk, amniotic fluid, bile, ascites fluid, pus and the like. Also 

15 included within the meaning of this term is a organ or tissue extract and a culture fluid in which any 
cells or tissue preparation from the subject has been incubated. 

An alternative diagnostic approach utilizes cDNA probes that are complementary to and 
thereby detect cells in which a gene associated with CC-RCC is upregulated by in situ hybridization 
with mRNA in these cells. The present invention provides methods for localizing target mRNA in 

20 cells using fluorescent in situ hybridization (FISH) with labeled cDNA probes having a sequence 

that hybridizes with the mRNA of an upregulated gene. The basic principle of FISH is that DNA or 
RNA in the prepared specimens are hybridized with the probe nucleic acid that is labeled non- 
isotopically with, for example, a fluorescent dye, biotin or digoxigenin. The hybridized signals are 
then detected by fluorimetric or by enzymatic methods, for example, by using a fluorescence or 

25 light microscope. The detected signal and image can be recorded on light sensitive film. 

An advantage of using a fluorescent probe is that the hybridized image can be readily 
analyzed using a powerful confocal microscope or an appropriate image analysis system with a 
charge-coupled device (CCD) camera. As compared with radioactive methods, FISH offers 
increased sensitivity. In additional to offering positional information, FISH allows better 
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observation of cell or tissue morphology. Because of the nonradioactive approach, FISH has 
become widely used for localization of specific DNA or mRNA in a specific cell or tissue type. 

The in situ hybridization methods and the preparations useful herein are describe in Wu, W. et 
al, eds., Methods in Gene Biotechnology, CRC Press, 1997, chapter 13, pages 279-289. This book is 
5 incorporated by reference in its entirety, as are the references cited therein. A number of patents and 
papers that describe various in situ hybridization techniques and applications, also incorporated by 
reference, are: 5,912,165; 5,906,919; 5,885,531; 5,880,473; 5,871,932; 5,856,097; 5,837,443 ; 
5,817,462; 5,784,162; 5,783,387 ; 5,750,340; 5,759,781; 5,707,797; 5,677,130; 5,665,540; 5,571,673; 
5,565,322; 5,545,524 ; 5,538,869; and 5,501,954, 5,225,326, 4,888,278. Other related references 

10 include Jowett, T, Methods Cell Biol;59:63-S5 (1999) Pinkel etal, Cold Spring Harbor Symp. 

Quant Biol U:\5\A57 (1986); Pinkel, D. etal, Proa Natl Acad Sci. (USA) 33:2934-2938 (1986); 
Gibson et al, Nucl Acids Res. 75:6455-6467 (1987); Urdea et al, Nucl Acids Res, 7*4937-4956 
(1988); Cook et al, Nucl Acids Res. 7^:4077-4095 (1988); Telser et al, 1 Am. Chem. Soc. 777:6966- 
6976 (1989); Allen et al, Biochemistry 23:4601-4607 (1989); Nederlof, P.M. et al, Cytometry 70:20- 

15 27 (1989); Nederlof, P.M. et al, Cytometry 77:126-131 (1990); Seibl, R., et al, Biol Chem. Hoppe- 
Seyler 577:939-951 (Oct. 1990); Wiegant, J. etal, Nucl Acids Res. 79:3237-3241 (1991); McNeil 
Iketal, Genet Anal TechAppl 5:41-58 (1991); Komminoth et al, Diagnostic Molecular Biology 
7:85-87 (1992); Dauwerse, JG et al, Hum. Mol Genet. 7:593-598 (1992); Ried, T. et al, Proc. Natl 
Acad. Sci. (USA) <?P:1388-1392 (1992); Wiegant, J. et al, Cytogenet. Cell Genet. 63:73-76 (1993); 

20 Glaser, V., Genetic. Eng. News.. 16:1, 26 (1996); Speicher, MR, Nature Genet. 72:368-375 (1996). 

Detection of "Unknown" GeneProduct 

In an extreme case, in which an upregulated DNA "X" is identified but its protein product 
"Y" is unknown, one would first examine the expressed DNA X sequence. The Ml length gene 
sequence may be obtained by accessing a human genomic database such as that of Celera. In either 

25 case, examination of the coding sequence for appropriate motifs will indicate whether the encoded 
protein Y is secreted protein or a transmembrane protein. If no antibodies specific for protein Y are 
already available, the peptides of protein Y can be designed and synthesized using known principles 
of protein chemistry and immunology. The object is to create a set of immunogenic peptides that 
elicit antibodies specific for epitopes of the protein that reside on its surface. Alternatively, the 

30 coding DNA or portions thereof can be expression-cloned to produce a polypeptide or peptide 

24 



WO 02/079411 



PCT7US02/09576 



epitope thereof. That protein or peptide can be used as an immunogen to immunize animals for the 
production of antisera or to prepare monoclonal antibodies (mAbs). These polyclonal sera or mAbs 
can then be applied in an immunoassay, preferably an EIA, to detect the presence of protein Y or 
measure its concentration in a body fluid or cell/tissue sample. 

5 Therapeutic Methods 

Talcing the lead from the drug discovery methods described above, one can exploit the 
present invention to treat CC-RCC based on the knowledge of the genes that are either up- or down- 
regulated in a highly predicable manner across CC-RCC cases (see Tables 2 -5 in Examples) . 
Based on the nature of the deduced protein product, one can devise a means to inhibit the action of, 

10 or remove an upregulated protein, hi the case of a receptor, one would treat the upregulated 
receptor with an antagonist, a soluble receptor or a "decoy" ligand binding site of a receptor 
(Gershoni JMet al.,Proc Natl Acad Sci USA, 1988 85:4087-9; US Patent 5,770,572). 

For an under-expressed receptor, an agonist or mimetic would be administered to maximize 
binding and activation of those receptor molecules which are expressed. 

15 As for the set of genes that are shown here to be down-regulated in aggressive CC-RCC, one 

can devise a therapy targeted specifically at this form of the cancer, that would be used alone or in 
combination with known therapeutic approaches as discussed above. A preferred approach would 
be to stimulate production of the protein by administering an agent that promoted production, 
enhanced its stability or inhibited its degradation or metabolism. Alternatively, one could design 

20 means to bypass the metabolic step or signal pathway step that was affected by this down- 
regulation. This could by achieved by stimulating downstream steps in such pathways. If a 
receptor was involved, then, as above agonists or mimics could be used to heighten responses of 
cells expressing too little of the receptor. 

Antibodies may be administered to a patient to bind and inactivate (or compete with) 

25 secreted protein products or expressed cell surface products of upregulated genes. 

Moreover, for the down-regulated genes, gene therapy methods could be used to introduce 
more copies of the affected gene or more actively expressed genes operatively linked to strong 
promoters, inducible promoters, such as an estrogen inducible system (Braselmann, S. et al 
Proc Natl Acad Sci USA (1993) 90:1657-1661). Also known are repressive systems driven by the 



25 



WO 02/079411 



PCT/US02/09576 



conventional antibiotic, tetracycline (Gossen, M. et al, Proc. Natl. Acad. Sci. USA <SP:5547-5551 
(1992)). 

In the case of upregulated genes, this approach would be extended to include antisense 
oligonucleotide or polynucleotide constructs that would inhibit gene expression in a highly specific 
5 manner. Multiple antisense constructs specific for different upregulated genes could be employed 
together. The sequences of the upregulated genes described herein are used to design the antisense 
oligonucleotides (Hambor, JE et al, J. Exp. Med. 765:1237-1245 (1988); Holt, JT et al 9 Proc. 
Natl Acad. Sci. 55:4794-4798 (1986); Izant, JG et al, Cell 55:1007-1015 (1984); Izant, JG et al, 
Science 229:345-352 (1985) ; De Benedetti, A. et al, Proa Natl. Acad. Set USA <W:658-662 

10 (1987)). The antisense oligonucleotides may range from 6 to 50 nucleotides, and may be as large as 
1 00 or 200 nucleotides. The oligonucleotides can be DNA or RNA or chimeric mixtures or 
derivatives or modified versions thereof, single-stranded or double-stranded. The oligonucleotides 
can be modified at the base moiety, sugar moiety, or phosphate backbone (as discussed above). The 
oligonucleotide may include other appending groups such as peptides, or agents facilitating 

15 transport across the cell membrane (see, e.g. Letsinger et al, 1989, Proc. Natl. Acad. Sci. USA 

84:6S4-652; PCT Publication WO 88/098 10, published December 15, 1988) or blood-brain barrier 
(e.g., PCT Publication No. WO 89/10134, published April 25, 1988), hybridization-triggered 
cleavage agents (e.g. Krol etal, 1988, BioTechniques 6:958-976) or intercalating agents (e.g., Zon, 
1988, Pharm. Res J:539-549). 

20 The therapeutic methods that require gene transfer and targeting may include virus-mediated 

gene transfer, for example, with retroviruses (Nabel, E.G. et al. 9 Science 244:1342 (1989), 
Antiviruses, recombinant adenovirus vectors (Horowitz, M.S., In: Virology, Fields, BN et al, eds, 
Raven Press, New York, 1990, p. 1679, or current edition; Berkner, KL, Biotechniques 5:616 
919,1988), Strauss, SE, hi: The Adenoviruses, Ginsberg, HS, ed., Plenum Press, New York, 1984, 

25 or current edition), Adeno-associated virus (AAV) is also useful for human gene therapy (Samulski, 
RJ etal, EMBO J. 10:3941 (1991); (Lebkowski, JS,etal.,Mol. Cell.Biol (1988)8:3988-3996; 
Kotin, RM et al, Proc. Natl Acad Sci. USA (1990) 87:2211-2215); Hermonat, PL, et al, J. Virol. 
(1984) 57:329-339). Improved efficiency is attained by the use of promoter enhancer elements in 
the plasmid DNA constructs (Philip, R. et al, J. Biol Chem. (1993) 268:16087-16090). 
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In addition to virus-mediated gene transfer in vivo, physical means well-known in the art can 
be used for direct gene transfer, including administration of plasmidDNA (Wolff al, 1990, 
supra) and particle-bombardment mediated gene transfer, originally described in the transformation 
of plant tissue (Klein, TMet al, Nature 327:70 (1987); Christou, P. et al, Trends Biotechnol 5:145 
5 (1990)) but also applicable to mammalian tissues in vivo, ex vivo or in vitro (Yang, N.-S., et al, 
Proc. Natl Acad. Sci. USA $7:9568 (1990); Williams, RS et al, Proc. Natl Acad. Sci USA 
88:2726 (1991); Zelenin, AV et al 9 FEBSLett. 280:94 (1991); Zelenin, AV et al, FEES Lett 
244:65 (1989); Johnston, S.A. etal, In Vitro Cell Dev. Biol 27:11 (1991)). Furthermore, 
electroporation, a well-known means to transfer genes into cell in vitro, can be used to transfer 

10 DNA molecules according to the present invention to tissues in vivo (Titomirov, AV et al, Biochim. 
Biophys. Acta 1088:131 ((1991)). 

Gene transfer can also be achieved using "carrier mediated gene transfer" (Wu, CH et al, J. 
Biol Chem. 264:16985 (1989); Wu, GY et al, J. Biol Chem. 263:14621 (1988); Soriano, P etal, 
Proc. Natl Acad. Sci USA 80:7128 (1983); Wang, C-Y. et al, Proc. Natl Acad. Sci. USA 84:1851 

15 (1982); Wilson, J.M. et al, J. Biol Chem. 267:963 (1992)). Preferred carriers are targeted 

liposomes (Nicolau, C. etal, Proc. Natl Acad. Sci. USA 80:1068 (1983); Soriano etal, supra) 
such as immunoliposomes, which can incorporate acylated monoclonal antibodies into the lipid 
bilayer (Wang et al, supra), or polycations such as asialoglycoprotein/polylysine (Wu et al, 1989, 
supra). Liposomes have been used to encapsulate and deliver a variety of materials to cells, 

20 including nucleic acids and viral particles (Faller, DV et al.., J. Virol. (1 984) 49:269-272). 

Preformed liposomes that contain synthetic cationic lipids form stable complexes with 
polyanionic DNA (Feigner, PL, et al., Proc. Natl Acad. Sci. USA (1987) 84:7413-7417). Cationic 
liposomes, liposomes comprising some cationic lipid, that contained a membrane fusion-promoting 
lipid dioctadecyldimethyl-ammonium-bromide (DDAB) have efficiently transferred heterologous 

25 genes into eukaryotic cells (Rose, JK et al., Biotechniques (1991) 10:520-525). Cationic liposomes 
can mediate high level cellular expression of transgenes, or mRNA, by delivering them into a 
variety of cultured cell lines (Malone, R., et al., Proc. Natl Acad. Sci USA (1989) 86:6077-6081). 

Having now generally described the invention, the same will be more readily understood 
through reference to the following examples which are provided by way of illustration, and are not 

30 intended to be limiting of the present invention, unless specified. 

27 



WO 02/079411 



PCT/US02/09576 



EXAMPLE I 

Patients and Tumor Samples 

Tissue samples were from 29 CC-RCC patients at the University Hospital, School of 
Medicine, Tokushima University (Japan) who underwent radical nephrectomy. Informed consent 
5 was obtained for study of surgical specimens and clinico-pathological data. Samples were 
anonymized prior to the study. A part of each tumor sample was frozen in liquid nitrogen 
immediately following surgery and stored at -80°C. 

Conventional methods were used for nucleic acid isolation and preparation. Total RNA was 
isolated using ISOGEN solution (Nippon Gene), and poly(A)+ RNA was isolated from total RNA 
10 using the Oligotex mRNA Mini Kit (Qiagen). Remaining tumor tissue was fixed in 10% buffered 
formalin, sectioned and stained with hematoxylin and eosin. The WHO International Histological 
Classification of Tumors was used for histological evaluation of the specimens (Sobin, L.H. et ah, 
su/?ra)(TNM classification described above) with standard follow up for 3.2 to 137.2 months 
(median 83.7 months). Clinico-pathological data are summarized in Table 1 . 

15 EXAMPLE n 

Materials and Methods 

Microarrav Design 

Microarrays were produced using conventional methods and materials well known in the art 
(Eisen et aL, Methods Enzymol (1999) 303:179-205) with slight modifications. Bacterial libraries 

20 purchased from Research Genetics, Inc. were the source of 21 ,632 cDNAs which were PCR 
amplified 21,632 directly. cDNA clones were ethanol-precipitated and transferred to 384-well 
plates from which they were printed onto poiy-l-lysine coated glass slides using a home-built 
robotic microarrayer (www.microairavs.or^ndf^rintingArravs) . The boundaries of the array 
where then marked with a diamond scriber to discriminate the edges (diamond sciiber available by 

25 catalogue, VWR #52865-005) since the array is mostly invisible after post-processing. The printed 
array was immersed into a humid chamber prepared with 100 ml IX SSC and allowed to rehydrate 
on an inverted heat block of preferably, 70-80°C, block for about 3 seconds. The cDNA was UV 
crosslink to glass with Stratalinker set for about 65 mJ. (Preferably, set display to "650", which is 
650x100 nJ). 
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Tablel. Patient clinical data and corresponding prognosis classifications 



patient 


Grade 


Stage 


Outcome 


Duration 


Outcome 
Group 


Pathology/ 
Staging 


Gene 
Expression 


46 


Gl 


SI 


NED 


62.6 


L 


L 


L 


42 


Gl 


SI 


NED 


77.3 


L 


L 


L 


41 


Gl 


SI 


NED 


80.3 


L 


L 


L 


30 


G2 


S3 


NED 


87.1 


L 


H* 


H* 


7 


Gl 


SI 


NED 


92.1 


L 


L 


L 


26 


Gl 


SI 


NED 


96 


L 


L 


L 


24 


Gl 


SI 


NED 


97.3 


L 


L 


L 


15 


Gl 


SI 


OCD 


100.4 


L 


L 


L 


32 


Gl 


S2 


OCD 


110.4 


L 


L 


L 


1 


Gl 


SI 


NED 


111.6 


L 


L 


L 


21 


Gl 


SI 


NED 


114.6 


L 


L 


L 


20 


Gl 


SI 


NED 


115.8 


L 


L 


L 


35 


Gl 


S3 


NED 


120.5 


L 


H* 


L 


9 


Gl 


S3 


NED 


120.9 


L 


H* 


L 


3 


Gl 


SI 


NED 


137.2 


L 


L 


L 


29 


G3 


S3 


AWC 


89.4 


L 


H* 


L 


54 


Gl 


S4 


AWC 


105.6 


L 


H* 


L 


13 


G3 


S4 


Death 


3.2 


H 


H 


H 


48 


G2 


S4 


Death 


4.9 


H 


H 


H 


11 


G3 


S3 


Death 


18.8 


H 


H 


H 


60 


G3 


S4 


Death 


20.8 


H 


H 


H 


31 


G3 


S3 


Death 


22.6 


H 


H 


H 


53 


G3 


S4 


Death 


26.2 


H 


H 


H 


5 


G2 


S4 


Deam 


31.7 


H 


H 


H 


12 


G2 


S4 


Death 


33.8 


H 


H 


H 


55 


G2 


S2 


Death 


55.8 


H 


L* 


H 


56 


G3 


S4 


AWC 


14.8 


U 


H 


L 


58 


G3 


S4 


AWC 


16.6 


U 


H 


H 


59 


G2 


S3 


NED 


41.1 


U 


H 


H 



Stage and grade information (columns 2, 3) is for primary tumor upon resection. 
Outcomes (column 4) are: "no evidence of disease at last visit" (NED), "alive with cancer" (AWC), "other cause of 
death" (OCD) and "death" (due to cancer), 
5 Duration (column 5) is months between nephrectomy and latest outcome assessment. 
Outcome group (column 6) is the risk group based on actual patient outcome; 
Pathology prognosis group (column 7) is based on staging of primary tumor; 

Gene expression prognosis group (column 8) is based on molecular prognosis test based on genes in NODE 1281. Risk 
groups include high-risk (H), low-risk (L) and unknown (U). * indicates deviation from actual risk group. 
1 0 for 20 minutes with the lid down. The array was then snap centrifugation dried (cDNA side up) 
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Prior to applying hybridization solution containing labeled probes (below), slides were 
blocked before target hybridization, using bovine serum albumin (BSA) solution (1% BSA, 5X 
SSC, 0.1% SDS) as described by Volpert et al.,JCkn Invest (1999) 98(3): 671-679). , Blocking is 
preferably done within 1 hour of hybridization, most preferably immediately before. 

Tissue cDNA Preparation 

Samples (2\ig of poly(A)-RNA from each kidney tumor and from normal kidney tissue from 
the same patient were reverse transcribed with oligo (dT) primers and Superscript II (Life 
Technologies, Inc) in the presence of Cy5-dCTP and Cy3-dCTP (Amersham Pharmacia Biotech), 
respectively (Methods Enzymol (1999) 303:179-205). 

The poly(A)-mRNA isolation procedure used by the inventors is detailed below, however, 
the skilled artisan will appreciate that any method of isolation and fluoro-labeling can be used. The 
inventors mixed 2 fig of mRNA with 2 \l§ of a regular or anchored oligo-dT primer in a total 
volume of 15jil: 

Cy3 Cy5 

mRNA 2 ng 2 \Lg ¥ 

„ JfT , „ (Anchored: 5 '-TTT TTT TTT TTT TTT TTT TTV N-3 *)* 

Ohgo-dT 2ug 2ug ^ EQIDNO: 4 98 

Total volume: 15 |xL pL 

* f'V" refers to A, G or C; "N" refers to A, G, C or T) 

Next, the reaction mixture was heated to 70°C for about 10 min and cooled on ice to which was 
added 15 pL of the following reaction mixture with denatured mRNA (for a total of 30 |il): 

Unlabeled dNTPs 



Reaction mixture*: Vol ^1 

5X first-strand buffer** 6.0 

0.1MDTT 3.0 

Unlabeled dNTPs 0.6 

Cy3 or Cy5-dCTP (1 mM, Amersham) 3.0 

Superscript II (200 U/pL, Gibco BRL) 2.0 

H 2 0 0.4 

Total volume: 15 



100 mM FinalGOnC - 

dATP 25 25 mM 

dCTP 15 15 mM 

dGTP 25 25 mM 

dTTP 25 25 mM 

H 2 0 10 

Total volume: 100 



♦Reaction mixture (Master Mix) available that contains buffer, DTT, dNTPs, and H 2 0 (combine 1 Oul Master Mix with 
3pl Cy3 or Cy5 dye and 2ul Superscript) 

** 5X first-strand buffer: 250 mM Tris-HCl (pH 8.3), 375mM KC1, 15mM MgC12) 

The combined reaction mix was incubated at 42°C for 1 .5-2hrs. RNA degradation was facilitated 

by the addition of 15jil of 0.1 M NaOH, and incubation at 70°C for 10 min. The degradation 
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reaction was neutralized by addition of 15pl of 0. 1 M HC1, and the total volume was brought to 
500nl with TE (lOmM Tris, ImM EDTA). 

Next, 20 p,g of Cot-1 human DNA (GDBCO-BRL) was added to each sample. The target 
cDNAs (post RT-PCR replicons) were purified by centrifuging in a Microcon-30 micro- 
5 concentrator (Amicon, 10,000 x g (rcf)for 1 0 min until -10 |il remained). Purification can be 
monitored by observing the concentration of the "colored probe." 

TE, 450 pi was added to each Microcon-30 unit and the retentate collected in a fresh 
microtube. The collected retentate from the previous step was added into the Microcon-30 unit 
containing the other sample in order to combine the separate probes (Cy3 and Cy5). The final 
10 volumes should be about 500|il (if less than 500pl, adjust with TE). 

The 500pl mix was spun with a microcon-30 (10,000 x g (rcf) x 12 min) containing labeled 
samples in order to concentrate again to a volume of less than 1 1 jil. Add 1 jjL of 10 jag/^1 polyA 
RNA (Sigma, #P9403) and 1 \il of 10 jig/^1 tRNA (GEBCO-BRL, #15401-011) and adjust volume 
to 15-17 pi with distilled water. 
1 5 The mixture was heated at 95°C for 3 min. and briefly centrifuged to collect condensation. 

Then the denatured target was combined with equal volume of 2X hybridization solution preheated 
to 42°C. The mixture was heated at 95°C for 3 min. and briefly centrifuged to collect condensation. 
Then the denatured target was combined with equal volume of 2X hybridization solution preheated 
to42°C. 

20 Hybridizing Microarravs Blocked with BSA 

Immediately or shortly before hybridization the prepared microarray slides containing single 
stranded cDNA probes were BSA blocked (supra). 

The 2X hybridization solution contains: 50% formamide; 10X SSC; 0.2% SDS. Find 
volume was 30-35 |il. The hybridization solution was incubated at 42°C for 20-30 min. The 
25 labeled target + hybridization solution was then applied to a prepared microarray slide at 42°C 
(using a hot block to preheat the slide and coverslip). 

20pl H2O was placed in the wells of the hybridization chamber. The slide was sealed in a 
hybridization chamber and placed in a 42°C water bath. Microarrays were hybridized for -16-20 
hours. 
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Slides were removed from hybridization chamber and immediately placed in a first rinse 
station with wafer holders/forceps (5 total wash/rinse stations): Exposure of labeled probe to light is 
to be minimized. The rinsing protocol is detailed below: 

A. IX SSC, 0.1% SDS (376 mis dH 2 0, 20 mis 20X SSC, 4 mis 10% SDS) 

5 This first rinse is carried out at 42°C until the cover slip is washed off, keep the slide in this 

solution for 5 minutes. Place slide in new metal tray in the next station. 

B. 0.2X SSC, 0.1% SDS (392 mis dH 2 0, 4 mis 20X SSC, 4 mis 10% SDS) 

Gently shake station with slides and holder on rotator for 5 minutes. Take individual slides 
out of the tray and place in next clean station. 
10 C. 0.2X SSC (396 mis dH 2 0, 4 mis 20X SSC) 

Shake gently for 5 minutes. Transfer entire slide holder into next station. Carry out this step 
three times, using fresh solution each time. Preferably, three stations are used where 
repeated washing steps are carried out with fresh solution. 

Slides were dried by snap centrifiigation (5 min. at 550 rpm) and scanned immediately using 
15 a commercially available confocal fluorescent scanner equipped with lasers operating at 532 mn and 
635 nm wavelengths. (Scan Array Lite, GSI Lumonics). 
Data analysis 

Images were analyzed using the software Genepix Pro 3.0 (Axon). Spots showing no signal 
or obvious defects were excluded from the analysis. Hybridization signal intensities from the 

20 remaining spots had the background subtracted and were tabulated in a red-to-green ratio, 

representing tumor mRNA expression relative to the mRNA expression of the corresponding 
normal kidney tissue. Ratios were log transformed and normalized so that the average ratio equaled 
zero. cDNAs with non-flagged spots in 75% of the experiments and with expression ratios that 
varied at least 2-fold in at least 2 experiments were selected for further analysis. The ratios were 

25 median-polished as described to provide values relative to the other samples. The software 

programs CLUSTER and TREEVTEW were used for hierarchical clustering and visualization 
(http://rana.standford.edu/software). 
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CLUSTERFINPER 

The present inventors developed the program "CLUSTERFINDER" to identify sub-clusters 
of polynucleotides that best distinguish between two defined sample groups. This clustering 
methodology entails, averaging the polynucleotides within a subcluster so that each patient has one 
5 expression value per subcluster. These expression value averages are separated into two groups 
based on the user-defined criteria. Here, staging criteria and patient fatality were employed. For 
each group of expression value averages, means (jj) and standard deviations (a) were calculated. 
The discrimination score (ds) is calculated as follows: 

ds = \\1 X - |Ll 2 | / (<yi+cr 2 ) 

10 This metric maximizes difference between the means of the two groups and minimizes the 

variation within groups (Golub et al, supra). The method begins with the smallest clusters (2 
cDNAs) and moves through a dendrogram identifying nodes in the tree that maximize both 
(fisaimination score and cluster size. 

A permuted t-test was used to assess each cDNAs individual ability to distinguish between 
15 the two groups of patients (Hedenfalk, L, et al. (2001) NEngl J Med 344:539-48). Patients were 
randomly assigned into two groups 10,000 times. For each random permutation, a t-statistic was 
generated to test expression significance for each cDNA. The distribution of t-statistics was used to 
define a 99.9% significance threshold (cc= 0.001). If the t-statistic for the real distinction exceeded 
the 99.9% significance threshold, the cDNA was considered predictive. 
20 This design permitted two valuable approaches to analyze the data. First, the use of the 

patient-matched normal tissue as a reference, against which mRNA expression in the tumors is 
measured, allows identification of aberrant polynucleotide expression (up or down) in each tumor. 
Second, since Cy3-labeled normal tissue was a common reference in all the experiments, values 
obtained from different experiments could be compared directly to identify gene expression patterns 
25 that would account for clinical differences such as grade, stage or aggressiveness of the tumor. 
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EXAMPLE IE 

Identification of Useful Probes for Up- and Down-Regulated Genes 

The inventors first sought to identify genes that were up- or down-regulated regularly in 
tumor tissue relative to matched normal kidney tissue. The criterion for a useful probe was one that 
detected a gene that is up-regulated or down-regulated at least 2-fold in at least 75 % of the CC- 
RCC samples. The inventors identified 129 clones (up) and 168 clones (down) respectively. See 



Tables 2-5. Up-regulated genes included many notable coding sequences: 



(1) ceruloplasmin, 


(6) tumor necrosis factor a-induced protein 6, 


(2) an EST highly similar to growth factor 


(7) insulin-like growth factor binding protein-3 


responsive protein, 




(3) rucotinamideN-methyltransferase, 


(8) enolase-2, 


(4) lysyl oxidase, 


(9) fibronectin-1 and 


(5) an EST highly similar to angiopoietin-related 


(10) vascular endothelial growth factor (VEGF). 


protein, 




Down-regulated cDNAs included: 




(1) kininogen, 


(4) epidermal growth factor, and 


(2) fatty acid binding protein 1, 


(5) plasminogen. 


(3) phenylalanine hydroxylase, 





In addition, six members of the metallothionein family were down regulated and coordinately 



expressed across all patients. 
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EXAMPLE IV 

Molecular Heterogeneity in CC-RCC 

Having identified common alterations in gene expression in CC-RCC tissue, the 
inventors next sought to identify DNA expression patterns that account for the heterogeneity in 
5 the clinical behavior of the disease. Some of the tumors were highly aggressive, leading to 
patients' deaths within three years, while other patients had no recurrences following surgery 
(Table 1). The present inventors thus sought to discover gene expression signatures that could 
identify, predict and possibly account for the lethal tumor phenotype. 

A number of methods have been employed to identify DNA expression profiles that were 
10 correlated with some observable phenotype or property of cells or tissue. Alizadeh et al (supra) 
performed hierarchical clustering and then searched for selectively expressed groups, while 
Golub et al (supra) and others ranked individual DNAs based on their ability to classify patients 
(Science (2000)286:531-7). As discussed in Hastie et al, (GenomeBiology.com (2001)2, 
RESEARCH0003), the present strategy called for, first, clustering the DNAs and then assessing 
15 the subclusters' ability to differentiate patients. This approach allows exploitation of the value 
of correlated sets of DNAs and takes advantage of a systematic, mathematical test. The present 
inventors also performed individual DNA permutation analysis to generate statistical 
significance values for the ability to make a classification based on an individual DNA. 
The inventors compared the expression profiles using a selected set of 3,184 
20 polynucleotides that registered expression ratios greater than 2 (up-or down-regulated) in at least 
2 tumors (where results were consistently present in at least 75% of the experiments). 

The data was median polished, organized, and visualized using average-linkage 
hierarchical clustering (Eisen, MB. et al, (1998) Proc Natl Acad Sci USA 95:14863-4868) 
(Fig. 6A/Fig. 1). This method arranges DNAs and patients according to similarity in pattern of 
25 expression. Many distinct trends in expression were identified by organization of the color 
patterns in the matrix. However, visual discernment of which clusters are most relevant 
biologically and clinically was cumbersome. 

To circumvent a manual investigation of the correlation between each sub-cluster of 
DNAs and each clinical parameter, the inventors implemented the program CLUSTERFINDER 
30 described above. This program scores and identifies groups of clustered DNAs (nodes in the 

dendrogram) that best differentiate patients based on a known clinical distinction. The analysis 
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was biased toward highly correlated DNA clusters by scoring only clusters with >10 DNAs and 
correlation coefficients >0.5. 

The inventors tested two clinical parameters corresponding to two hypotheses of tumor 
progression. First, "tumor staging" was used as the discriminating clinical parameter, under the 
5 assumption that gene expression profiles change as a tumor progresses. The tumors were 

divided into two groups: (1) stage I and II and (2) stage III and IV. Surprisingly, this distinction 
did not correlate strongly with any subclusters within the DNA expression matrix. 

Second, the inventors used "patient outcome" as die discriminating parameter, under the 
hypothesis that multiple classes of CC-RCC exist, each having a distinct molecular profile that 
10 would correspond to clinical course. For this operation, the inventors distinguished between 
those patients that died due to cancer within 5 years of initial diagnosis, and those that survived 
cancer-free for >5 years (Table 1). Also included in the "poor outcome" class were two patients 
who survived with cancer for 89.4 and 105.6 months. For this "patient outcome" parameter, 
multiple clusters of DNAs distinguished classes of patients. Cluster 687, containing 24 DNAs, 
15 and its parent, Cluster 1281, containing 51 DNAs, had the highest predictive scores (1.70). 

Cluster 3014, with 48 DNAs, and cluster 2199, with 61 DNAs, also had strong predictive scores 
(1.46,1.011). 

Figs 6B, 6C and Figures 2A, 2B, 3A, 3B, 4A and 4B depict the re-clustering of patients 
based on these subclusters. Cluster 1281 displays marked separation of the two classes of 

20 patients, with the exception of patient 30. Cluster 3014 also separates the patients well, although 
expression values within this cluster did not correlate as highly. 

The significance of this underlying molecular profile was confirmed using a modified 
permutation t-test. 217 DNAs differentiated the two outcome groups significantly (ccO.001). 
All 51 DNAs within Cluster 1281 (see also Table 6) were present in this group of 217 DNAs 

25 (Table 6 + Table 7). 

Thus, Table 6 shows the 51 sequences of greatest interest in their ability to distinguish 
between the two clinical types of CC-RCC discerned by the present inventors: aggressive and 
non-aggressive. Table 6A shows 28 genes (SEQ ID NO:l-21 and SEQ ID NO:139) whose 
expression is upregulated non-aggressive cases of CC-RCC (tumor compared to normal tissue). 

30 In contrast, Table 6B lists 23 genes (apparently 19 unique sequences designated SEQ ID NO:22- 
39) that are down-regulated in aggressive CC-RCC (tumor tissue relative to normal kidney 
tissue). On the basis of these expression patterns of as few as 1 gene and as many as all 5 1 gene 
probes (apparently 39 or 40 unique sequences; SEQ ID NO:l-39 and SEQ ID NO:139), it is 
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possible to obtain a molecular classification of CC-RCC into the two clinically distinc t classes. 
This serves as the basis of an routine molecular prognostic assay that can be done to classify 
CC-RCC patients and tailor their therapy and follow-up programs in accordance with their 
prognosis. 

5 EXAMPLE V 

Clinical Simulation 

These discriminating clusters of DNAs have at least two applications: providing insight 
into potential molecular subtypes of CC-RCC, and as a means for objective and accurate 
determination of patient prognosis. To address the second, the present inventors performed a 

10 clinical simulation. Because the DNAs in these identified clusters were ordered using the 

molecular profiles of the 29 patients, testing the predictive ability of these DNAs on the same 29 
patients would be biased. To remove this bias, each patient's data was systematically treated as 
if it came from an unknown test patient who had just undergone nephrectomy and a molecular 
profile screening with the present cDNA probe set, while the remaining 28 patients served to 

1 5 populate the database of known molecular profiles/clinical follow-up data. The same analysis 
protocol described above was followed independently of the test patient. 
A flow diagram of the simulation process is shown below. 

By sequential removal of any individual patient (being treated as an "unknown") from 
the clusters, the clustering of DNAs was slightly altered so that the clusters were no longer 

20 identical in structure to the originally predictive clusters. Throughout this simulation, the set of 
DNAs identified as Cluster 1281 consistently clustered together, as expected from their high 
correlation index in the original clustering operation. Although a few DNAs appeared in this 
grouping sporadically, on average, 95% of the DNAs in the original cluster were also present in 
the simulation clusters identified by CLUSTERFINDER However, DNAs in the other 

25 previously identified clusters did not maintain their order during the simulation. This follows 
from the fact that these other clusters did not have as high correlation indices in the original 
operation. 

Since the clusters containing DNAs similar to Cluster 1281 maintained high predictive 
scores and consistent DNA content throughout the simulation, the inventors used these as 
30 predictive tests for the respective "test" patients. The test patient's prognosis was predicted by 
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comparing his profile with that of the independently established predictive cluster (i.e., from 
which the "test" patient's data had been removed). 



10 
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28 patient 
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Unsupervised 
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PROGNOSIS 



Repeat For All 29 Patients 



20 Remarkably, the clusters of DNAs similar to those in Cluster 1281 independently 

permitted correct prediction of patient outcomes correctly in all but one case. This one 
prediction failure was a patient with advanced stage cancer who survived >5 years. The test 
never failed to predict patients with poor outcomes. The comparison of patient prognosis based 
on staging vs. molecular profiling is presented in the two rightmost columns of Table 1. 

25 

EXAMPLE VI 

Content of DNAs in the Predictive Cluster 

Since the DNAs within Cluster 1281 proved predictive and stable throughout the 
simulation, the inventors investigated the DNAs within this cluster and their potential 
30 implication in the biology of the highly aggressive sub-type of CC-RCC. 

Tables 2 and 3 present a subset of 123 genes that are generally up-regulated in CC-RCC 
tissue versus normal kidney tissue. Table 2 shows the most consistently and/or strongly 
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upregulated "first" (most preferred) subset of genes (SEQ ED NO: 4CMS8). These genes are up- 
regulated at least 3-fold in 75% or more of the CC-RCC patients. Table 3 shows a second set of 
91 up-regulated genes (SEQ ID NO: 140-230) which are up-regulated at least 2-fold in 75% or 
more of the CC-RCC patients. 
5 Tables 4 and 5 present a subset of 178 genes that are down-regulated in CC-RCC tissue 

versus normal kidney tissue. Table 4 shows the 77 most consistently and/or strongly down- 
regulated "first" (most preferred) subset of genes (SEQ ID NO:69-138). These genes are down- 
regulated by at least 3-fold in 75% or more of the CC-RCC patients. Table 5 shows a second set 
of 101 down-regulated genes (SEQ ID NO:231-331) that are down-regulated by at least 2-fold 

10 in 75% or more of the CC-RCC patients. 

The gene products (taken from serum, urine, saliva, or other abundant body fluid rather 
than kidney tissue) of the up-regulated expressed nucleic acids (Tables 2 and 3) can be assayed 
using in immunoassays known in the art {i.e., ELISA, immunocytochemistry, sandwich assays, 
eta) for the purpose of diagnosing patients with CC-RCC but do not discriminating between the 

1 5 heterogeneous disease severity. 

Differentially expressed nucleic acids indicative of aggressive versus non-aggressive 
disease phenotype are not included in this subset but were independently determined by the 
inventors through clustering and t-statistics. The list of expressed nucleic acids discovered to be 
indicative are summarized in Fig. 6A and Tables 6 and 7. Figure 5 represents the actual relative 

20 expression values for the 5 1 cDNAs that comprise Cluster 128 1 . (See also Table 6.) The 
inventors have shown that these SlcDNAs are down regulated in the aggressive CC-RCC 
phenotype (SEQ ID NO:22-39) or up-regulated in non-aggressive CC-RCC (SEQ ID NO: 1-21 
and 139). A larger set of genes that are differentially expressed in aggressive vs. non-aggressive 
CC-RCC includes the 1 66 probes SEQ ID NO:3 32-497, inclusive. It is not yet clear how these 

25 genes break down into the two categories so far identified in these prognostic genes. 
These two classes of gene can be viewed as 

(A) positive effectors of less aggressive CC-RCC; and 

(B) inhibitors of tumor progression that would keep less aggressive CC-RCC in 
check. 

30 For example PDGFR expression was said to be an indicator of proliferation in other cancers 
(Lafuente, et aL (1999) JMolNeurosci 13:177-85) while sprouty homologue 1 (D. 
melanogaster) negatively modulates angiogenesis by inhibiting tyrosine kinase-mediated 
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signaling pathways (Lee, SH et al (2000) J Biol Chem 26:26) such as the VEGF pathway. It is 
noteworthy that VEGF was highly up regulated in l all CC-RCC cases tested. 

The DNAs in Group II are almost exclusively down regulated in the highly aggressive 
CC-RCC cases. This group includes TGFpRH, TIMP3, and insulin-like growth factor binding 
5 protein 7 (IGF-BP7). All of these genes/proteins have been implicated in late-stage or 
aggressive cancer. 

EXAMPLE VH 
Expression of Specific Genes in CC-RCC 

Ceruloplasmin, a protein involved in iron and copper homeostasis, had the highest 

10 increase in expression in CC-RCC vs. normal tissue. Interestingly, only a handful of reports 
showed an association between ceruloplasmin and CC-RCC. One study reported secretion of 
this protein by CC-RCC (Saito, K., et al (1985) Biochem Med 33:45-52) and the other reported 
its elevation in RCC patient serum (Pejovic, M. et al. (1997) Int Urol Nephrol 29:427-32). The 
present discovery merits an in-depth investigation of ceruloplasmin' s role in CC-RCC 

15 tumorigenesis and its potential value as a tumor marker. 

Another copper-related protein, lysyl oxidase (1 1-fold up-regulated in 95% of CC-RCQ 
is an extracellular enzyme involved in connective tissue maturation. It is highly expressed in 
invasive breast cancer cell lines (Kkschmann, DA et al, (1999) Breast Cancer Res Treat 
55:127-136) but has never been studied in RCC. 

20 Finally, a well-known angiogenic factor, VEGF, has been shown to be highly expressed 

in RCC (Takahashi, A et al, (1994) Cancer Res 54:4233-4237; Thelen, P et al, (1999) 
Anticancer Res 19:1563-1565) and elevated in the serum of RCC patients (Sato,Ke/a/., (1999) 
Jpn J Cancer Res 90:874-879; Wechsel, HW et al, (1999) Anticancer Res 19:1537-540). The 
present invention corroborated those observations and showed an average 5-fold up-regulation 

25 of VEGF in 96% of the CC-RCC tumors. 

The present invention also identified a large number of examples of prominent down- 
regulation of DNAs in CC-RCC. Most strikingly, kininogen was more than 27-fold down- 
regulated. This protein, involved in the activation of the clotting system, has recently been 
shown to be anti-angiogenic (Zhang, JC et al (2000) FASEB J 14: 2589-600). Its down 

30 regulation, never before reported in CC-RCC, in combination with the up-regulation of VEGF 
might explain the characteristic hypervascularization of CC-RCC. 



57 



WO 02/079411 



PCT/US02/09576 



The metaUothionein (MT) family of genes was coordinately down regulated in CC-RCC. 
The products of these genes modulate the release of hydroxyl radicals and the exchange of 
heavy metals such as zinc, cadmium or copper. Differential expression of this class of genes has 
been reported in many cancers (Janssen,^ aL, (2000) J Pathol 192:293-300). Several 
5 subtypes, MT-1 A, MT-1G, MT-1H were reported to be down regulated in RCC (Nguyen et aL, 
(2000) Cancer Lett 160:133-40; Izawa, etal, (1998) Urology 52:767-72). The present 
invention supports these reports and adds the fact that MT-1L and MT-1E were down-regulated. 

Based on this model, the present inventors conceived that a distinctive molecular profile 
exists early in tumor development. The more aggressive type tumor progresses much more 
10 rapidly, and thus usually presents clinically at a more advanced stage, while tumors of the less 
aggressive class progress slowly and usually present clinically before tumor cells have invaded 
sites outside the kidney. This model is strongly supported by the dataset disclosed herein. 
Indeed, only one patient with CC-RCC having the aggressive molecular signature survived >5 
years. This patient presented with stage IE cancer, but 7 years later, had no evidence of disease 
15 C'NED"; Patient 30, Table 1). 

Remarkably, the "molecular signature" approach of the present invention was of 
sufficient robustness to predict correctly the outcome in five cases in which the clinico- 
pathological information would have suggested otherwise. 

One patient with the non-aggressive molecular signature had, at surgery, a grade 3 tumor 
20 invading the renal vein, but has since survived for 7.5 years (Patient 29, Table 1). 

Another patient, with a stage II, grade 2 tumor went on to die of the cancer 4.6 years 
after surgery (Patient 55, Table 1 and Figures). Using the present molecular signature, the latter 
patient was classified as having the aggressive subtype. 

Another patient with bone metastasis at diagnosis is still alive after 8.8 years and 
25 survives despite the bone metastasis, which is stable (Patient 54, Table 1 and Figures). Using 
the present approach, this patient was identified as having the non-aggressive molecular 
signature. 

These cases and others demonstrate that the set of genes described herein, or a subset 
thereof, is useful in determining the prognosis of patients with CC-RCC. 
30 Loss of the TGFpn signaling pathway in late stages of RCC has previously been shown. 

TIMP3 is known to be downstream of TGFP and is a known tumor suppressor gene. By 
inhibiting the function of matrix metalloproteinases, TIMP3 regulates cell adhesion and 
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extracellular matrix homeostasis. Loss of TTMP3 expression by promoter methylation was 
shown to increase tumorigenicity due to unregulated MMPs (Bachman, et aL, (1999) Cancer 
Res 59:798-802). 

The present out clustering methodology has effectively demonstrated correlation of an 
5 entire pathway and its exclusive down regulation in the aggressive cancers. The ligands, the 
receptors and a downstream effectors are all down regulated and all are implicated in aggressive 
cancer. 

The references cited above are all incorporated by reference herein, whether specifically 
1 0 incorporated or not. 
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^CLAIMS 

1 . A microaiTay useful as a prognostic composition, comprising a matrix of at least one 
cDNA probe from a set of probes immobilized to a solid surface in predetermined order such 
that a row of pixels corresponds to replicates of one distinct probe from the set, the probes being 
5 any of SEQ ID NO:l — SEQ ID NO:39 inclusive, SEQ ID NO:139 or SEQ ID NO:332 — SEQ 
ID NO:497, inclusive; and 

wherein the probes are complementary to nucleic acid sequences expressed differentially 
in aggressive as compared to non-aggressive types of clear cell renal cell carcinoma (CC-RCC), 
which nucleic acid sequences hybridize to the probes under high stringency conditions. 

10 2. The microarray of claim 1 , wherein the set of probes comprises at least 10 cDNA probes, 
which probes have the sequence SEQ IDNO:l — SEQ ED NO:10. 

3 . The microarray of claim 1, wherein the set of probes comprises at least 39 cDNA probes, 
which probes have the sequence SEQ ED NO: 1 — SEQ ID NO:39. 

4. The microarray of claim 1, wherein the set of probes comprises at least 206 cDNA 

15 probes, which probes have the sequence SEQ ID NO:l — SEQ ID NO:39, SEQ ID NO:139 and 
SEQ ID NO:332 — SEQ ID NO:497. 

5. The microarray of any of claims 1-4, wherein the one or more probes comprise 
nucleotides having at least one modified phosphate backbone selected from a phosphorothioate, 
aphosphoridothioate, aphosphoramidothioate, aphosphoramidate, aphosphordiimidate, a 

20 methylsphosphonate, an alky! phosphotriester, 3'-aminopropyl, a formacetal, or an analogue 
thereof. 

6. The microarray of claim 1 or 5, wherein each probes comprises at least 15 nucleotides. 

7. The microarray of any of claims 1-6, further comprising one or more nucleic acid 
samples representing expressed genes, each sample from an individual subject's tumor or 

25 normal tissue, each sample spotted column-wise on the pixels of the microarray probes. 

8. The microaiTay of claim 7, which has further been subjected to nucleic acid 
hybridization under high stringency conditions such that the nucleic acid samples are hybridized 
with the immobilized probes on which the samples have been spotted. 
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9. A composition comprising a set of two or more oligonucleotide or polynucleotide probes 
each of which hybridizes with part or all of a coding sequence that is differentially expressed in 
CC-RCC tumors compared to noimal kidney tissue. 

10. The composition of claim 9 comprising a set of at least 10 of the probes. 

1 1 . The composition of claim 10 comprising a set of at least 99 of the probes. 
12 The composition of claim 1 1 comprising a set of at least 291 of the probes. 

13. A composition comprising a set of two or more oligonucleotide or polynucleotide probes 
each of which hybridizes with part or all of a coding sequence that is differentially expressed in 
an aggressive type of CC-RCC compared to a non-aggressive type of CC-RCC. 

14. The composition of claim 13 comprising a set of at least 10 of the probes. 

15. The composition of claim 14 comprising a set of at least 39 of the probes. 

16. The composition of claim 15 comprising a set of at least 206-of the probes. 

17. The composition of any of claims 13-16, wherein the coding sequence is up-regulated in 
the aggressive CC-RCC compared to normal kidney tissue. 

18. The composition of any of claims 13-16, wherein the coding sequence is down-regulated 
in the aggressive CC-RCC compared to normal kidney tissue. 

19. The composition of any of claims 13-16, wherein the coding sequence is up-regulated in 
the non-aggressive CC-RCC compared to normal kidney tissue. 

20. The composition of any of claims 13-16, wherein the coding sequence is down-regulated 
in the non-aggressive CC-RCC compared to normal kidney tissue. 

21. The composition of any of claims 9-16, wherein the probes are of mammalian origin. 

22. The composition of claim 21 wherein the probes are of human origin. 

23. A method of predicting whether a subject with a CC-RCC has non-aggressive or 
aggressive-type CC-RCC, comprising the steps of: 

(a) examining the expression in tumor tissue from the subject of nucleic acid that 
hybridizes at high stringency conditions with one or more oligonucleotide or 
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polynucleotide probes having the sequence of SEQ ID NO:l through SEQ ID . 

NO:21, inclusive; 

(b) examining the expression in normal kidney tissue of the subject of nucleic acid 
that hybridizes at high stringency conditions with the oligonucleotide or 
polynucleotide probes of step (a); 

(c) comparing the expression in tumor tissue in step (a) with the expression in 
normal tissue in step (b), 

wherein, when the expression is up-regulated at least 2-fold in the tumor tissue compared to the 
normal kidney tissue, the CC-RCC is non-aggressive. 

24. The method of claim 23, wherein the nucleic acid from the tumor or normal tissue is 
labeled with a detectable label. 

25. The composition of claim 24, wherein the detectable label is a fluorescent label. 

26. The method of any of claims 23-25, wherein, when the expression is up-regulated at least 

3- fold in the tumor tissue compared to the normal kidney tissue, the CC-RCC is non-aggressive. 

27. The method of any of claims 23-25, wherein, when the expression is up-regulated at least 

4- fold in the tumor tissue compared to the nonnal kidney tissue, the CC-RCC is non-aggressive. 

28. A method of predicting whether a subject with CC-RCC has non-aggressive or 
aggressive-type CC-RCC, comprising the steps of: 

(a) examining the expression in tumor tissue from the subject of nucleic acid that 
hybridizes at high stringency conditions with one or more oligonucleotide or 
polynucleotide probes having the sequence of SEQ ID NO: 22 through SEQ ID 
NO:39 inclusive; 

(b) examining the expression in normal kidney tissue of the subject of nucleic acid 
that hybridizes at high stringency conditions with the oligonucleotide or 
polynucleotide probe of step (a); 

(c) comparing the expression in tumor tissue in step (a) with the expression in 
nonnal tissue in step (b), 

wherein, when the expression is down-regulated at least 2-fold, in the tumor tissue compared to 
the normal kidney tissue, the CC-RCC is aggressive. 

29. The method of claim 28, wherein, when the expression is down-regulated by at least 3- 
fold, in the tumor tissue compared to the normal kidney tissue, the CC-RCC is aggressive. 

30. The method of claim 27, wherein, when the expression is down-regulated by at least 4- 
fold, in the tumor tissue compared to the nonnal kidney tissue, the CC-RCC is aggressive. 
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31. The method of any of claims 23-30 wherein 



(a) the nucleic acid from the tumor and the tissue is labeled with a fluorescent label 
prior to the hybridization; and 

(b) the hybridization is detected as a fluorescent signal bound to the probe. 

5 32. The method of any of claims 23 - 3 1 wherein 

(a) the probes are immobilized to a solid surface in a microarray as pixels arranged 
in rows; and 

(b) the tumor tissue or normal kidney tissue samples are spotted column-wise onto 
the probe pixels. 

10 33. A method for early diagnosis of a CC-RCC tumor in a subject prior to physical or 
radiological evidence of the tumor, comprising the steps of: 

(a) selecting a protein product of at least one gene the expression of which is up- 
regulated in a majority of CC-RCC patients, which protein is a secreted protein or 
is expressed on cell surfaces in a tissue that is readily accessible for assay; and 
15 (b) determining the presence or measuring the quantity of the protein product in a 

body fluid or a tissue or cell sample from the subject, 
wherein, an increased level of the protein product compared to 

(i) the level in a normal subj ect's fluid, tissue or cells, or 

(ii) another reference normal value is indicative of the presence of a 
20 CC-RCC tumor in the subject. 

34. A method for diagnosing the recurrence of a CC-RCC tumor in a subject in whom a CC- 
RCC primary tumor has been excised or otherwise treated, comprising the steps of: 

(a) selecting a protein product of at least one gene the expression of which is up- 
regulated in a majority of CC-RCC patients, which protein is a secreted protein or 

25 expressed on cell surfaces in a tissue that is readily accessible for assay; and 

(b) determining the presence or measuring the quantity of the protein product in a 
body fluid or a tissue or cell sample from the subject, 

wherein, an increased level of the protein product compared to 

(i) the level in a normal subject's fluid, tissue or cells, or 
30 (ii) another reference normal value, 

is indicative of the presence of a recurrent CC-RCC tumor in the subject 

35. The method of claim 33 or 34 wherein the gene is one that hybridizes with any one or 
more of SEQ ID NO:40 — SEQ ID NO:68 or SEQ ID NO: 140 — SEQ ID NO:230. 
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36. The method of claim 35 wherein the gene is one that hybridizes with one or more of SEQ 
IDNO:40 — SEQEDNO:68 

37. A kit comprising: 

(a) the microarray of any of claims 1-8; 

(b) reagents that facilitate hybridization of the nucleic acid to the immobilized 
probes; and 

(c) a computer readable storage medium comprising logic which enables a processor 
to read data representing detection of hybridization. 

38. A kit comprising: 

(a) the composition of any of claims 9-22; 

(b) reagents that facilitate hybridization of the nucleic acid to the immobilized 
probes; and 

(c) a computer readable storage medium comprising logic which enables a processor 
to read data representing detection of hybridization. 

39. The kit of claims 37 or 38 wherein the reagents are ones that facilitate detection of 
fluorescence. 

40. A kit comprising: 

(a) the microarray or composition of any of claims 1-22; 

(b) means for carrying out hybridization of the nucleic acid to the probes; and 

(c) means for reading hybridization data. 

41 . The kit of claim 40, wherein the hybridization data is in the form of fluorescence data. 

42. The kit of claims 40 or 41 wherein the probes are immobilized to the microaiTay. 
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SEQUENCE LISTING 

<110> VAN ANDEL INSITUTE 

<120> Microarray Gene Expression Profiling in Clear Cell Renal Cell 
Carcinoma : 

Prognosis and Drug Target Identification 
<130> 38345 178960 (VAI-6) 
<140> (not yet assigned) 
<141> (2002-03-29) 
<160> 139 

<170> Patentln Ver. 2.1 

<210> 1 
<211> 1614 
<212> DNA 

<213> Homo sapiens 
<221> misc_feature 

<400> 1 

atgggctgtg tgcaatgtaa ggataaagaa gcaacaaaac tgacggagga gagggacggc 60 
agcctgaacc agagctctgg gtaccgctat ggcacagacc ccacccctca gcactacccc 120 
agcttcggtg tgacctccat ccccaactac aacaacttcc acgcagccgg gggccaagga 180 
ctcaccgtct ttggaggtgt gaactcttcg tctcatacgg ggaccttgcg tacgagagga 240 
ggaacaggag tgacactctt tgtggccctt tatgactatg aagcacggac agaagatgac 300 
ctgagttttc acaaaggaga aaaatttcaa atattgaaca gctcggaagg agattggtgg 360 
gaagcccgct ccttgacaac tggagagaca ggttacattc ccagcaatta tgtggctcca 420 
gttgactcta tccaggcaga agagtggtac tttggaaaac ttggccgaaa agatgctgag 480 
cgacagctat tgtcctttgg aaacccaaga ggtacctttc ttatccgcga gagtgaaacc 540 
accaaaggtg cctattcact ttctatccgt gattgggatg atatgaaagg agaccatgtc 600 
aaacattata aaattcgcaa acttgacaat ggtggatact acattaccac ccgggcccag 660 
tttgaaacac ttcagcagct tgtacaacat tactcagaga gagctgcagg tctctgctgc 720 
cgcctagtag ttccctgtca caaagggatg ccaaggctta ccgatctgtc tgtcaaaacc 780 
aaagatgtct gggaaatccc tcgagaatcc ctgcagttga tcaagagact gggaaatggg 840 
cagtttgggg aagtatggat gggtacctgg aatggaaaca caaaagtagc cataaagact 900 
cttaaaccag gcacaatgtc ccccgaatca ttccttgagg aagcgcagat catgaagaag 960 
ctgaagcacg acaagctggt ccagctctat gcagtggtgt ctgaggagcc catctacatc 1020 
gtcaccgagt atatgaacaa aggaagttta ctggatttct taaaagatgg agaaggaaga 1080 
gctctgaaat taccaaatct tgtggacatg gcagcacagg tggctgcagg aatggcttac 1140 
atcgagcgca tgaattatat ccatagagat ctgcgatcag caaacattct agtggggaat 1200 
ggactcatat gcaagattgc tgacttcgga ttggcccgat tgatagaaga caatgagtac 1260 
acagcaagac aaggtgcaaa gttccccatc aagtggacgg cccccgaggc agccctgtac 1320 
gggaggttca caatcaagtc tgacgtgtgg tcttttggaa tcttactcac agagctggtc 1380 
accaaaggaa gagtgccata cccaggcatg aacaaccggg aggtgctgga gcaggtggag 1440 
cgaggctaca ggatgccctg cccgcaggac tgccccatct ctctgcatga gctcatgatc 1500 
cactgctgga aaaaggaccc tgaagaacgc cccacttttg agtacttgca gagcttcctg 1560 
gaagactact ttaccgcgac agagccccag taccaacctg gtgaaaacct gtaa 1614 



<210> 2 
<211> 3674 
<212> DNA 

<213> Homo sapiens 
<400> 2 

tgtgtcccgg catggatatc cggaacaacc tcactaggtt gcatgagctg gagaattgct 60 
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ctgtcatcga aggacacttg cagatactct 
gagacctcag tttccccaaa ctcatcatga 
atgggctcga gagcctgaag gacctgttcc 
tgttctttaa ctacgcgctg gtcatcttcg 
acaacctgat gaacatcacc cggggttctg 
acttggccac tatcgactgg tcccgtatcc 
tgaacaaaga tgacaacgag gagtgtggag 
ccaactgccc cgccaccgtc atcaacgggc 
actgccagaa agtttgcccg accatctgta 
gttgccacag cgagtgcctg ggcaactgtt 
cctgccgcaa cttctacctg gacggcaggt 
acttccagga ctggcgctgt gtgaacttca 
agaactcgcg gaggcagggc tgccaccagt 
agtgtccctc cgggtacacg atgaattcca 
cctgtcccaa ggtgtgccac ctcctagaag 
cccaggagct ccgaggatgc accgtcatca 
gcaacaatct ggcagctgag ctagaagcca 
atctaaaaat ccgccgatcc tacgctctgg 
tgattcgagg agagaccttg gaaattggga 
acctaaggca gctctgggac tggagcaaac 
tcttccacta taaccccaaa ctctgcttgt 
gaaccaaggg gcgccaggag agaaacgaca 
cctgtgaaaa tgagttactt aaattttctt 
tgagatggga gccgtactgg ccccccgact 
acaaagaggc cccttatcag aatgtgacgg 
acagttggac ggtggtagac attgacccac 
accacccagg gtggctgatg cggggtctca 
agaccctggt caccttttcg gatgaacgcc 
atgtccagac agatgccacc aacccctctg 
catcatccca gattattctg aagtggaaac 
actacctggt tttctgggag aggcaggcgg 
gcctcaaagg tgagccatct cggaaacgca 
tggccgtgcc cacggtggca gctttcccca 
cggaggagca caggcctttt gagaaggtgg 
tgcgacactt cacgggctat cgcatcgagc 
aacggtgcag tgtggcagcc tacgtcagtg 
acattgttgg ccctgtgacg catgaaatct 
aggagccgaa ggagcccaat ggtctgatcg 
gtgatgagga gctgcatctc tgcgtctccc 
ggctgcgtgg gctgtcaccg gggaactaca 
gcaacggctc ttggacggaa cccacctatt 
gccgctggga ccgctttacg cttettcaaa 
ctcgagagaa gatcaccctc cttcgagagc 
agggcaatgc cagggacatc atcaagggtg 
tcaacgagtc agccagtctc cgagagcgga 
agggcttcac ctgccatcac gtggtgcgcc 
cgctggtggt gatggagctg atggctcacg 
ggccagaggc tgagaataat cctggccgcc 
tggcggcaga gattgctgac gggatggcct 
acctggcagc gagaaactgc atggtcgccc 
gaatgaccag agacatctat gaaacggatt 
ctgtacggtg gatggcaccg gagtccctga 
tgtggtcctt tggcgtggtc ctttgggaaa 
gcctgtctaa tgaacaggtg ttgaaatttg 
acaactgtcc agagagagtc actgacctca 
tgaggccaac cttcctggag attgtcaacc 
cagaggtgtc gttcttccac agcgaggaga 
tggagtttga ggacatggag aatgtgcccc 
aggcgggggg ccgggatgga gggtcctcgc 
tcccttacac acacatgaac ggaggcaaga 
ccaatccttc ctaa 



tgatgttcaa aacgaggccc gaagatttcc 120 
tcactgatta cttgctgctc ttccgggtct 180 

ccaacctcac_ggtcatccgg ggatcacgac 240 

agatggttca cctcaaggaa ctcggcctct 300 
tccgcatcga gaagaacaat gagctctgtt 3 60 
tggattccgt ggaggataat tacatcgtgt 420 
acatctgtcc gggtaccgcg aagggcaaga 480 
agtttgtcga acgatgttgg actcatagtc 54 0 
agtcacacgg ctgcaccgcc gaaggcctct 600 
ctcagcccga cgaccccacc aagtgcgtgg 660 
gtgtggagac ctgcccgccc ccgtactacc 720 
gcttctgcca ggacctgcac cacaaatgca 780 
acgtcattca caacaacaag tgcatccctg 840 
gcaacttgct gtgcacccca tgcctgggtc 900 
gcgagaagac catcgactcg gtgacgtctg 960 
acgggagtct gatcatcaac attcgaggag 1020 
acctcggcct cattgaagaa atttcagggt 1080 
tgtcactttc cttcttccgg aagttacgtc 1140 
actactcctt ctatgccttg gacaaccaga 1200 
acaacctcac catcactcag gggaaactct 1260 • 
cagaaatcca caagatggaa gaagtttcag 1320 
ttgccctgaa gaccaatggg gaccaggcat 1380 ■ 
acattcggac atcttttgac aagatcttgc 1440 
tccgagacct cttggggttc atgctgttct 1500 . 
agttcgacgg gcaggatgca tgtggttcca 1560 
ccctgaggtc caacgacccc aaatcacaga 1620 
agccctggac ccagtatgcc atctttgtga 1680 
ggacctatgg ggccaagagt gacatcattt 1740 
tgcccctgga tccaatctca gtgtctaact 1800 
caccctccga ccccaatggc aacatcaccc 1860 
aagacagtga gctgttcgag ctggattatt 1920 
ggtcccttgg cgatgttggg aatgtgacgg 1980 • 
acacttcctc gaccagcgtg cccacgagtc 2040 
tgaacaagga gtcgctggtc atctccggct 2100 
tgcaggcttg caaccaggac acccctgagg 2160 
cgaggaccat gcctgaagcc aaggctgatg 2220 
ttgagaacaa cgtcgtccac ttgatgtggc 2280 
tgctgtatga agtgagttat cggcgatatg 2340 
gcaagcactt cgctctggaa cggggctgca 2400 
gcgtgcgaat ccgggccacc tcccttgcgg 2460 
tctacgtgac agactattgc agccagatgg 2520 
ecctgagtat ctcagtgcca gtgatggtgt 2580 
tggggcaggg ctccttcggc atggtgtatg 2640 
aggcagagac ccgcgtggcg gtgaagacgg 2700 
ttgagttcct caatgaggcc tcggtcatga 2760 
tcctgggagt ggtgtccaag ggccagccca 2820 
gagacctgaa gagctacctc cgttctctgc 2880 
ctccccctac ccttcaagag atgattcaga 2940 
acctgaacgc caagaagttt gtgcatcggg 30 00 
atgattttac tgtcaaaatt ggagactttg 3060 
actaccggaa agggggcaag ggtctgctcc 3120 
aggatggggt cttcaccact tcttctgaca 3180 
tcaccagctt ggcagaacag ccttaccaag 3240 
tcatggatgg agggtatctg gatcaacccg 33 00 
tgcgcatgtg ctggcaattc aaccccaaga 3360 
tgctcaagga cgacctgcac cccagctttc 3420 
acaaggctcc cgagagtgag gagctggaga 3480 
tggaccgttc ctcgcactgt cagagggagg 3540 
tgggtttcaa gcggagctac gaggaacaca 3600 
aaaacgggcg gattctgacc ttgcctcggt 3660 

3674 
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_<210> .3 . 

<211> 1458 

<212> DNA 

<213> Homo sapiens 



<400> 3 

atggcaagga ggagctcgtt ccagtcgtgt 
ggagtcaata tctgcttagg attcactgca 
gaaggtcctc ctacaggaga gtcgcattgg 
gcagaatgcc ctgcagggtt tgttcgccct 
cgtgcatcat acatgaagaa aggcagcaaa 
tgtggcacac actctcccta catgaggccg 
tacactttgg ccactatgac aaatcctctg 
atggatggac tgaaacaact aaaactgcat 
catggaatgg aagatgtcac atgtgataga 
gtggatgata ttactttagt gcctggaact 
aatgctaaat atctcctggg attgaagcca 
aatcatctcc tgcgcactaa taccttcagg 
aattatccag ggattatgta ccttcagtct 
aaggctgagg tttccagcgt tcctgaccat 
gtttctccga gtttcagtca gaactgtttg 
ggattcctct ttcctcctta tctgagctct 
gtaaccaata tggttccaat gtatcctgct 
gtattggtga agaaatatgc ttcggaaaga 
ttcgactatg actatgatgg cttacatgac 
ggcagttcca ttcctgttcc aactcactac 
actcagcctg ccgacaagtg tgacggccct 
cggcctgaca acgaggagag ctgcaatagc 
ctcatgaaga tgcacacagc tagggtgcgt 
ttccgaaaga ccagccgcag ctacccagaa 
tatgagagcg agatttaa 



cagataatat ccctgttcac ttttgccgtt 60. 
catcgaatta agagagcaga aggatgggag 120 
gttgatgatg actgtgagga aataaaggcc .180 
ccattaatca tcttctccgt ggatggcttc 240 
gtcatgccta atattgaaaa actaaggtct 300 
gtgtacccaa ctaaaacctt tcctaactta 360 
agggaaatcg acaaaattgt ggggcaatta- 420 
cggtgtgtca acgtcatctt tgtcggagac 480 
actgagttct tgagtaatta cctaactaat 540 
ctaggaagaa ttcgatccaa atttagcaac ,600 
gctcctaata atgggaccca tggaagtttg 660 
ccaaccatgc cagaggaagt taccagaccc 720 
gattttgacc tgggctgcac ttgtgatgat 780 
ctgaccagtt gcgtccggcc tgatgtccgt 840 
gcctacaaaa atgataagca gatgtcctac 900 
tcaccagagg ctaaatatga tgcattcctt 960 
ttcaaacggg tctggaatta tttccaaagg 1020 
aatggagtta acgtgataag tggaccaatc ,1080 
acagaagaca aaataaaaca gtacgtggaa 1140 
tacagcatca tcaccagctg tctggatttc 1200 
ctctctgtgt cctccttcat cctgcctcac 1260 
tcagaggacg aatcaaaatg ggtagaagaa 1320 
gacattgaac atctcaccag cctggacttc 1380 
atcctgacac tcaagacata cctgcataca. 1440 

■1458 



<210> 4 

<211> 1196 

<212> DNA 

<213> Homo sapiens 



<400> 4 

acaaatgcaa gattattatc tgatcattcc 
aacactgcaa tccccagttt aagggctgaa 
tccacagaag acgattccca ccataaggct 
gaaagccatg aacagtcagc agaacagggc 
gatcaagagg acagtgatgg tcacttaagt 
acattggaca taaaagaaga tatgagtgag 
gattttttgg ctcctggtgt tagttccttc 
aagagagagg aaaaccaaga acaacctaga 
agtaaacata gccaaggcct aagggatcaa 
aatggagaag aggaagaaga aaaagagcca 
gaaagaaaga cagaattgcc cagggagcat 
caatctgatg atattttgga agagtctgat 
gatgaatttg atcagggtaa ccaagaacaa 
gaaaatgcat cgaacgtcaa taagcacatt 
aaaactggcc tagaagctat cagcaaccac 
gctctgctca tggaacctac tgatgatgat 
cacatctgta aggcagacca acagggaaaa 
tgtcctccaa caaaacccct tgatcaagtc 
ttggctgggg accatcccat tgaccttctc 
tatgtgtatc ctgtgcactg gcagtttagt 



aaaccaactg ctgaaacggt agcacccgac 60 
gctgaagaaa atgaaaaaga aacagcagta 120 
gaaaaatcat cagtactaaa gtcaaaagag 180 
aagagttcta gccaagagct gggattgaag 240 
gtgaatttgg agtatgcacc aactgaaggt 300 
cctcaggaga aaaaactctc agagaacact 360 
acagattcta accaacaaga aagtatcaca 420 
aattattcac atcatcagtt gaacaggagc 480 
ggaaaccaag agcaggatcc aaatatttcc 540 
ggtgaagttg gtacccacaa tgataaccaa 600 
gctaacagca agcaggagga agacaatacc 660 
caaccaactc aagtaagcaa gatgcaggag 720 
gaagataact ccaatgcaga aatggaagag 780 
caagaaactg aatggcagag tcaagagggt 840 
aaagagacag aagaaaagac tgtttctgag 900 
tcttgcatga gcttccagtg taaaagaggc 960 
cctcactgtg tctgccagga tccagtgact 1020 
aagaaaattt acctggatga aaagaggctt 1080 
ttaagggact ttaagaaaaa ctaccacatg 1140 
gaacttgacc aacaccctat ggatag 1196 
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<210>_5 . _ 

<211> 1745 

<212> DNA 

<213> Homo sapiens 

<400> 5 

nacnnnaacc gtctgacgga aaatgaaaan atatggnaga tgaaactgac catgaggctc 60 
anaacatatt ccacgcatgc ggttgtcatg tatgctcgag ggggggcccg gtacccaatt X20 
cgccctatag tgagtcgtat tacaattcac tggccgtcgt tttacaacgt cgtgactggg 180 
aaaaccctgg cgttacccaa cttaatcgcc ttgcagaccn cccncntnct cttcnttnnt 240 
tttntctttt cncatannct ntttctncnc ntntcntcct tnaatnncnt tatncttnnn 300 
tnanggcgan ngnngtnnan ntcttcnnnt ttttctnnnn atctantcnn tcgncnatna 360 
tcctcntttn cccctntnnn tcttcnctcn ttnattnttt ttcctnngtn ncntnttttc 420 
cnctctaccn tttanttccn tttncttgat tanccnttnn ntatctnccn ncnccctttn 480 
ncnctnnatc tctncncacn canaacantt gnnncnattt nctctagcan ntcctnnnnn 540 
nactnattct tntcntcnta cantuanata ncttctnact aatcnantct nnactantct 600 
cntcnannnt cttcgctcna ntttctatnt annntctnta ttttntcanc ttatatcatt 660 
tnntcctcnc ncttnnntcn cngtntnntt ccttntctat tnttctnacn anactngtna 720 
tcttntctcc tctaacnttc tntccatcnt nnatttctcn tntctcttgc cacatantcn 780 
ttactctcnc nccatncgtn ntnctnnact ngntncaacc acantctttc ttngcttntc 840 
gngncnatna ntctctntnt gtcnattctt tntacnatcg ntcnnngtnt ttaacncacc 900 
tctnngtcta tgctctactn nttntctatt cntcctcttn nntctctact ctnacannnt 960 
attntctntt tctgtctnct cncttntata tntanttcnn ttcntatnnn ctacatanat 1020 
atctttncnc ctcttnngtc taacnatcct ctttnaatct tccgntcgnn cangcnntcg 1080 
ctcaantact ntgtcccctt ccnctgcttc ncgacnntct cctcatncta ctcncgncct 1140 
tatcgntciit attntnatnt acttatctac naatcnncct ctatcnnntc nnctttngct 1200 
ncntangact tctcnctttt tanacgtant nnttacctcc acaaacactc gcttcnnnnt 1260 
nntnntcata ctcccnnnct tnntccctat ctctctccnt tcgntngatc nattnatcnc 1320 
acttcttncg cannannttn acatcncnct attctatatc antattaaca ctctccntct 1380 
ntcttntnct ctantcatgn tgcnttatat ctcnctatct ctttcacctn tgtccnnatn 1440 
cttttcccca cngtgcgctc ttctcntcct ctctatctcn ntnnnntttn nctctattcn 1500 
tccctctacc ntanttctat ntcatatcnc nctgntncta cgttcatcgn tacntnctcn 1560 
ctcatctnnn ncncacnctt ctttgcatat ctnannttgc ntctatntcn ctcnactgcn 1620 
ntctttatnt cnncantngc ctgtnncnta ctttcnttnc tctntntcat cntnnnnact 1680 
cacgcngctn gcnncncnnt ctatncattc nctantctct ttcntcnctn tctntnatnn 1740 
cannt 1745 



<210> 6 

<211> 2343 

<212> DNA 

<213> Homo sapiens 

<400> 6 

gagcgctaac gtctttctgt ctccccgcgg 
agggcaccct cacttactcc aggatgaggg 
agcagaggag gatgggtctg aacgacttta 
gcaaacaccc tgaagttcag tccatcttga 
tgaatgccaa cccttctcct ccaccaagtc 
ccaatcctca tgctaaacca tctgactttc 
ttggaaaggt tcttctagca agacacaagg 
tacagaagaa agcaatcctg aaaaagaaag 
ttctgttgaa gaatgtgaag caccctttcc 
ctgacaaatt gtactttgtc ctagactaca 
agagggaacg ctgcttcctg gaaccacggg 
ccttgggcta cctgcattca ctgaacatcg 
tgctagattc acagggacac attgtcctta 
aacacaacag cacaacatcc accttctgtg 
tfccataagca gccttatgac aggactgtgg 



tggtgatgac ggtgaaaact gaggctgcta 60 
gcatggtggc aattctcatc gctttcatga 120 
ttcagaagat tgccaataac tcctatgcat 180 
agatctccca acctcaggag cctgagctta 240 
cttctcagca aatcaacctt ggcccgtcgt 300 
acttcttgaa agtgatcgga aagggcagtt 360 
cagaagaagt gttctatgca gtcaaagttt 420 
aggagaagca tattatgtcg gagcggaatg 480 
tggtgggcct tcacttctct ttccagactg 540 
ttaatggtgg agagttgttc taccatctcc 600 
ctcgtttcta tgctgctgaa atagccagtg 660 
tttatagaga cttaaaacca gagaatattt 720 
ctgacttcgg actctgcaag gagaacattg 780 
gcacgccgga gtatctcgca cctgaggtgc 840 
actggtggtg cctgggagct gtcttgtatg 900 
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agatgctgta tggcctgccg cctttttata gccgaaacac agctgaaatg tacgacaaca 960 
ttctgaacaa gcctctccag ctgaaaccaa atattacaaa ttccgcaaga cacctcctgg 1020 
agggcctcct gcagaaggac aggacaaagc ggctcggggc caaggatgac ttcatggaga 1080 
ttaagagtca tgtcttcttc tccttaatta actgggatga tctcattaat aagaagatta 1140 
ctcccccttt taacccaaat gtgagtgggc ccaacgacct acggcacttt gaccccgagt 1200 
ttaccgaaga gcctgtcccc aactccattg gcaagtcccc tgacagcgtc ctcgtcacag 1260 
ccagcgtcaa ggaagctgcc gaggctttcc taggcttttc ctatgcgcct cccacggact 1320 
ctttcctctg aaccctgtta gggcttggtt ttaaaggatt ttatgtgtgt ttccgaatgt 1380 
tttagttagc cttttggtgg agccgccagc tgacaggaca tcttacaaga gaatttgcac 1440 
atctctggaa gcttagcaat cttattgcac actgttcgct ggaagctttt tgaagagcac 1500 
attctcctca gtgagctcat gaggttttca tttttattct tccttccaac gtggtgctat 1560 
ctctgaaacg agcgttagag tgccgcctta gacggaggca ggagtttcgt tagaaagcgg 1620 
acgctgttct aaaaaaggtc tcctgcagat ctgtctgggc tgtgatgacg aatattatga 1680 
aatgtgcctt ttctgaagag attgtgttag ctccaaagct tttcctatcg cagtgtttca 1740 
gttctttatt ttcccttgtg gatatgctgt gtgaaccgtc gtgtgagtgt ggtatgcctg 1800 
atcacagatg gattttgtta taagcatcaa tgtgacactt gcaggacact acaacgtggg 1860 
acattgtttg tttcttccat atttggaaga taaatttatg tgtagacttt tttgtaagat 1920 
acggttaata actaaaattt attgaaatgg tcttgcaatg actcgtattc agatgcttaa 1980 
agaaagcatt gctgctacaa atatttctat ttttagaaag ggtttttatg gaccaatgcc 2040 
ccagttgtca gtcagagccg ttggtgtttt tcattgttta aaatgtcacc tgtaaaatigg 2100 
gcattattta tgtttttttt tttgcattcc tgataattgt atgtattgta taaagaacgt 2160 
ctgtacattg ggttataaca ctagtatatt taaacttaca ggcttatttg taatgtaaac -2220 
caccatttta atgtactgta attaacatgg ttataatacg tacaatcctt ccctcatccc 2280 
atcacacaac tttttttgtg tgtgataaac tgattttggt ttgcaataaa accttgaaaa 2340 
ata 2343 



<210> 7 

<211> 2075 

<212> DNA 

<213> Homo sapiens 

<400> 7 

agacagtttt gaagttttca aagactggct 
ggagctaagc cacctgccaa aatgtgcaaa 
gaaagggcca aggagattaa gatcaagttg 
ggtgaccttg tcattccgta caatgagaag 
tcgctggacg aggccctgca gtggcgtgat 
ggacttgcca gtttcaaaag tttcctgaag 
tggattgcct gtgaggatta caagaagatc 
aagcaaattt atgaagaatt cattcaaacg 
ttcactaagg acatcacaat gaagaacctg 
gcccagaaaa gaatccatgc cctgatggaa 
gagttttatc aggagttaat caagtagtaa 
ttatttcctc cataataacc ctgcatttcc 
ttgctcagtg atacccacat gggaaaaatc 
cactgctttg gatacttatc tactgtccga 
ccctgttatt aattaagata tcttcagctt 
atcctgccta aggcaaagaa atataagaca 
taatagattt ccagctaaat tggtctaaaa 
aaaggagctt aattgatctc acttgtttta 
tatttctgaa cttggttaat aaaagtttat 
attttaagca aatatgttat ttaaaatatt 
ttgggtatta taaataagag atacacccat 
gaacacaatt cataaagatt tctcttttat 
atagtcacca aattctgttt taaatcaatg 
atgtatttat gctgctagac tgtgggtcaa 
ttatgagttt aaaatttgta aatttctaaa 
attggagtag tctcccacct aaatatcaag 
tcaagtctaa aatggctaat tgtcctatga 
ttcaaaacac caaattgtct ttagaaaaat 



ctgctgttaa gaagttgtac ttaaagcgga 60 
ggacttgcag ctttgcccca ctcatgcctg 12 0 
ggaattctcc tccagaagcc agactcagtt 180 
ccagagaaac cagccaagac ccagaaaacc 240 
tccctggaca aactcctgca gaacaactat 300 
tctgaattca gtgaggaaaa ccttgagttc 360 
aagtcccctg ccaagatggc tgagaaggca 420 
gaggctccta aagaggtgaa tattgaccac 480 
gtggaacctt ccctgagcag ctttgacatg 540 
aaggattctc tgcctcgctt tgtgcgctct 600 
tttagccagg ctatgaaatc atcctgtgag 660 
cattaatcta catatcttcc cacagcagct 720 
ccaggggatg ttgcttactc tttttgccca 780 
aggccttctt tccccactca attcttcctg 840 
gtagtcagac acaatcagaa tcacagaaaa 900 
agactatgat atcaatgaat gtgggttaag 960 
aagaatatta agtgtggaca gacctatttc 1020 
gttctgatcc agggagatca cccctctaat 1080 
aagattttta tgaagcagcc actgtatgat 1140 
gatccttccc ttggaccacc ttcatgttag 1200 
gaatatatta tgtttataca aaatcaatct 1260 
accttcctca ctggccccct ccacctgccc 1320 
acctaagatc aacaatgaag tattttataa 1380 
atgtttccat tttcaaatta tttagaattc 1440 
tccaatcatg taaaatgaaa ctgttgctcc 1500 
atggctatat gctaaaaaga gaaaatatgg 1560 
tgctattatc atagactaat gacatttatc 1620 
taatgtgatt acaggtagag gccttctagg 1680 
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tgagacactt ttaaggtaca ctgcattttg caaaaaaaaa aaaaaaaagt aatcttttag 1740 
caaccccagt attccttcac tatttcgctt cctgcattag caaattttac ttacagtcaa 1800 

. aagtgcagat ttatactcct gacgtgtctc attcacagct aaataatagg ccataggact .1860 

tttggtaggt ttaaactttt aattctgtat ttcatgatta taagtcttgc tagaattttt 1920 
tctaatcttt agtagatttg attaaataat gattcacaga atttagtaac agaatcaaac 1980 
taagccatgt atgagggtaa tcgagatgag gatattaact caaaagaaat agggtgattt 2040 
ttaaaggatt aataaaattc tgaaatgtta agtag 2075 



<210> 8 
<211> 1285 
<212> DNA 

<213> Homo sapiens 
<400> 8 

cctatcccct agaactgcca cgtggggatg 
gcgggaggtc ccgcccacgt gaagccagcc 
tcagtggcct aggccgcagg acaccatgaa 
gcccaggaaa gcaacatggt acaccttgga 
ttggccacag ctgttcatat ttacccccag 
ttgttggggg agcaaatcca aacagaagct 
aacaccagtg ggacttagat acctgcaagg 
tcattccctc ctgcacacct gaccgtatct 
atcgaaattg tctacaagtc ctgaatcctg 
ccagcccccc accatcccca agaacattcc 
tatatgtctt tgggggcgga gagagaggtg 
tgtttgacgc aaacactctg acctggtcac 
cccggcatgg tcatgtgatg gtggcagcag 
cgggggacag attctatgat gacctccact 
agctaaatcc cactggggct gctccagcag 
gaaaacatgt gtacatcttt ggtggaatga 
agtatcacac agaagagcag cattggacct 
gacgattgga ccattccatg tgtatcattc 
aagattccaa ctctctcact ctgaaccatg 
taatgagcca cagtggtgac tcacatgagg 
tgtttggtgg gatgaataca gaaggggaaa 
actaataaaa cccacatttt tatta 



agatttgctg ggctggtagc ggcggctgct 60 
taactgagct ctggactttg gggacagctg 120 
gcaactgcca gtcttggaac ctggagacaa 180 
ctgtccctgg agacagcccc tgtgctcgag 240 
ttggtaatgc caagagaggg aaggtcttca 300 
tctcagacgt gcacaccatg gatctgggaa 360 
gcctcttgcc ccggtatgaa catgctagct 420 
gggtatttgg aggtgccaac caatcaggaa 480 
aaaccaggac gtggaccacg ccagaagtga 540 
acacatcatc ggcagccatt ggaaaccagc 600 
cccagcccgt gcaggacacg aagctgcatg 660 
agccagagac acttggaaat cctccatctd 720 
ggacaaagct cttcatccac ggaggcttgg 780 
gcattgatat aagtgacatg aaatggcaga 840 
gctgtgctgc ccactcagct gtggccatgg 900 
ctcctgcagg agcactggac acaatgtacc 960 
tgcttaaatt tgatactctt ctaccccctg 1020 
catggccagt gacgtgtgct tctgagaaag 1080 
aagctgagaa agaggattca gctgacaaag 1140 
aaagccagac tgctacactg ctctgtttgg 1200 
tctatgacga ttgtattgtg actgtagtgg 1260 

1285 



<210> 9 
<211> 2160 
<212> DNA 

<213> Homo sapiens 
<400> 9 

ctagatgtag aagacagaag tagctcaggg 
tccaggaact atggagatgg gactccctat 
catgacaatc tctctccacc ttttgtcaat 
tcatactcat cttatgggag agaatcaaac 
ggaggtgaca tggatatggg caacccagga 
tactatcagt attctagcaa taatccccga 
gtacagacaa agaaagttcg aaaagttcct 
tcagcaagca ctgccgacta caatagggac 
accagcactt tccctagctc cttcttcatg 
agctcctcca gtgggatgaa tcagcctggc 
attccacagt ccagcagcta ctgtagcctg 
cactcctcag cagacatcaa ttccagtctt 
acaaaccatt acagcacctc ttcctgtacg 
gcaaatagag gaagcggggc agccggcagc 
cttgcttcga tctattctcc agatcacact 
cctgttggct ctcctccatc tctctcagca 



tcctggggga atggaggaca tccaagcccg 60 
gaccacatga ccagcaggga ccttgggtca 120 
tccagaatac aaagtaaaac agaaaggggc 180 
ttacagggtt gccaccagca gagtctcctt 240 
accctttcgc ccaccaaacc tggttcccag 300 
aggaggcctc ttcacagtag tgccatggag 360 
ccaggtttgc catcttcagt ctatgctcca 420 
tcgccaggct atccttcctc caaaccagca 480 
caagatggcc atcacagcag tgacccttgg 540 
tatgcaggaa tgttgggcaa ctcttctcat 600 
catccacatg aacgtttgag ctatccatca 660 
cctccgatgt ccactttcca tcgtagtggt 720 
cctcctgcca acgggacaga cagtataatg 780 
tcccagactg gagatgctct ggggaaagca 840 
aacaacagct tttcatcaaa cccttcaact 900 
ggcacagctg tttggtctag aaatggagga 960 
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caggcctcat cgtctcctaa ttatgaagga cccttacact ctttgcaaag ccgaattgaa 1020 
gatcgtttag aaagactgga tgatgctatt catgttctcc ggaaccatgc agtgggccca 1080 

tccacagcta tgcctggtgg tcatggggac atgcatggaa tcattggacc t tct cat aat 1140 

ggagccatgg gtggtctggg ctcagggtat ggaaccggcc ttctttcagc caacagacat 1200 
tcactcatgg tggggaccca tcgtgaagat ggcgtggccc tgagaggcag ccattctctt 1260 
ctgccaaacc aggttccggt tccacagctt cctgtccagt ctgcgacttc ccctgacctg 1320 
aacccacccc aggaccctta cagaggcatg ccaccaggac tacaggggca gagtgtctcc 1380 
tctggcagct ctgagatcaa atccgatgac gagggtgatg agaacctgca agacacgaaa 1440 
tcttcggagg acaagaaatt agatgacgac aagaaggata tcaaatcaat tactagcaat 1500 . 
aatgacgatg aggacctgac accagagcag aaggcagagc gtgagaagga gcggaggatg 1560 
gccaacaatg cccgagagcg tctgcgggtc cgtgacatca acgaggcttt caaagagctc 1620 
ggccgcatgg tgcagctcca cctcaagagt gacaagcccc agaccaagct cctgatcctc 1680 
caccaggcgg tggccgtcat cctcagtctg gagcagcaag tccgagaaag gaatctgaat 1740 
ccgaaagctg cgtgtctgaa aagaagggag gaagagaagg tgtcctcaga gcctccccct 1800 
ctctccttgg ccggcccaca ccctggaatg ggagacgcat cgaatcacat gggacagatg 1860 
taaaagggtc caagttgcca cattgcttca ttaaaacaag agaccacttc cttaacagct 1920 
gtattatctt aaacccacat aaacacttct ccttaacccc catttttgta atataagaca 1980 • 
agtctgagta gttatgaatc gcagacgcaa gaggtttcag cattcccaat tatcaaaaaa 2040 . 
cagaaaaaca aaaaaaagaa agaaaaaagt gcaacttgag ggacgacttt ctttaacata 2100 . 
tcattcagaa tgtgcaaagc agtatgtaca ggctgagaca cagcccagag actgaacggc 2160 



<210> 10 

<211> 7110 

<212> DNA 

<213> Homo sapiens 

<400> 10 

cttccaataa aaacaggaca gcagaacaca cataccaaag tcagtactga gcacaacaag 60 
gaatgtctaa tcaatatttc caaatacaag ttttctttgg ttataagcgg ccteactac.t 120 
attttaaaga atgttaacaa tatgcaacca aaggacacaa tgagattaga tgaaacgatg 180 
ctggtcaaac agttgctgcc agaaatctgc cattttcttc acacctgtcg tgaaggaaac 240 
cagcatgcag ctgaacttcg gaattctgcc tctggggttt tattttctct cagctgcaac 300 
aacttcaatg cagtctttag tcgcatttct accaggttac aggaattaac tgtttgttca 360 
gaagacaatg ttgatgttca tgatatagaa ttgttacagt atatcaatgt ggattgtgca 420 
aaattaaaac gactcctgaa ggaaacagca tttaaattta aagccctaaa gaaggttgcg 480 
cagttagcag ttataaatag cctggaaaag gcattttgga actgggtaga aaattatcca 540 
gatgaattta caaaactata ccagatccca cagactgata tggctgaatg tgcagaaaag 600 
ctatttgact tggtggatgg ttttgctgaa agcaccaaac gtaaagcagc agtttggcca 660 
ctacaaatca ttctccttat cttgtgtcca gaaataatcc aggatatatc caaagacgtg 720 
gttgatgaaa acaacatgaa taagaagtta tttctggaca gtctacgaaa agctcttgct 780 
ggccatggag gaagtaggca gctgacagaa agtgctgcaa ttgcctgtgt caaactgtgt 840 
aaagcaagta cttacatcaa ttgggaagat aactctgtca ttttcctact tgttcagtcc 900 
atggtggttg atcttaagaa cctgcttttt aatccaagta agccattctc aagaggcagt 960 
cagcctgcag atgtggatct aatgattgac tgccttgttt cttgctttcg tataagccct 1020 
cacaacaacc aacactttaa gatctgcctg gctcagaatt caccttctac atttcactat 1080 
gtgctggtaa attcactcca tcgaatcatc accaatagtc ttacatttaa agaaaaagta 1140 
acaagcctta aatttaaaga aaaacctaca gacctggaga caagaagcta taagtatctt 1200 
ctcttgtcca tggtgaaact aattcatgca gatccaaagc tcttgctttg taatccaaga 1260 
aaacaggggc ccgaaaccca aggcagtaca gcagaattaa ttacagggct cgtccaactg 1320 
gtccctcagt cacacatgcc agagattgct caggaagcaa tggaggatag tgcagcagga 1380 
tgcagcggaa cccccccgat ttgccgacaa gcccagacca aactagaagt ggccctgtac 1440 
atgtttctgt ggaaccctga cactgaagct gttctggttg ccatgtcctg tttccgccac 1500 
ctctgtgagg aagcagatat ccggtgtggg gtggatgaag tgtcagtgca taacctcttg 1560 
cccaactata acacattcat ggagtttgcc tctgtcagca atatgatgtc aacaggaaga 162 0 
gcagcacttc agaaaagagt gatggcaetg ctgaggcgca ttgagcatcc cactgcagga 1680 
aacactgagg cttgggaaga tacacatgca aaatgggaac aagcaacaaa gctaatcctt 1740 
aactatccaa aagccaaaat ggaagatggc caggctgctg aaagccttca caagaccatt 1800 
gttaagaggc gaatgtccca tgtgagtgga ggaggatcca tagatttgtc tgacacagac 1860 
tccctacagg aatggatcaa catgactggc ttcctttgtg cccttggggg agtgtgcctc 192 0 
cagcagagaa gcaattctgg cctggcaacc tatagcccac ccatgggtcc agtcagtgaa 1980 
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cgtaagggtt ctatgatttc agtgatgtcc 
aaatttatgg atcggctgtt gtccttaatg 
^.atacggacca atgttaagga tctggtgggt 
ctatttaaca aattgaagaa taccatcagc 
ttgactgata ccaatactca atttgtagaa 
gataatcata ctgaaggcag ctctgaacat 
ttaaatctgg tcaggtatgt tcgtgtgctt 
acgaaactgt gtcaattagt tgaagtaatg 
caagagatga aatttaggaa taagatggta 
tcaaaccaag cagcagatga tgatgtaaaa 
aaccttttga atgactgcag tgaagttgaa 
cgtggcatgt ctcggaggct ggcatcactg 
ttactcaatg ccaacgtaga cagtggtctc 
gatctccaga caagagctac atttatggaa 
gaatttgaca cacttgcaga aacagtattg 
gtcacaatga tgggtgatca aggagaactc 
ccttgttctc agtgggatga actagctcga 
ttactctacc aactgctctg gaacatgttt 
cagactctct tccgaggcaa cagcttggcc 
tatggtgcta cctatctaca aaaactcctg 
tctgattggc aacatgttag ctttgaagtg 
cttgaggaaa accagcggaa cctccttcag 
agttcctcct cagaattccc ccctcaactt 
gttagccagc gtttccctca gaacagcatc 
tttatcaatc ctgccattgt ctcaccgtat 
cctagaatcg aaaggggctt gaagttaatg 
gttctcttca caaaagaaga acatatgcgg 
gatgcagcac gcaggttttt ccttgatata 
aatcatagtc tttccttcat aagtgacggc 
aacaatcagg agaaaattgg gcagtatctt 
agacgacctt ttgataagat ggcaacactt 
cctgtggcag atacacactg gfcccagcctt 
atgactaggc atcaggtaca tgaaaaagaa 
ttctaccaag ctgggacttc caaagctggg 
ttcaaaactg gtcaaatcaa tggtgatttg 
ccatattatg caaagccata tgaaattgta 
cgctttaaaa cagactttct ctctaagtgg 
aacgtctccg cagtctatat ctataactgt 
catgagcggc tgctgactgg cctcaaaggt 
gggaaactgg ctgagcacat agagcatgaa 
ttagaagagg acctgaaggt attccacaat 
gtttctatta aagttggttc tactgctgtc 
ctagggcaat cagtctttct aaatgacatt 
ctagtagatg agaaccagtt caccttaacc 
atgcaccagg agtgtgaagc cattgtccag 
ctgtcacagc ccgactctat cccccaacac 
acactgctca atatcgcatt acttaattta 
gcctataatc ttctgtgtgc cttaacttgt 
ctagagacat caggtttatg tatccctgcc 
aagacactgg cagccaatga gccacacctc 
ggatttagca aatctagtat tgaattgaaa 
ctgtcaaatc tagttcgttt ttgcaagcat 
gatctgcttg atgttgtact agacagtttc 
tcaataaaag ctgaggtgat ggcagatact 
ttggtttcaa gcaaggttat tggaaggatg 
ccaactccta ctttagaaca acatcttatg 
atgctgatgc tgtccttcaa caattccctt 
cacgttgtta ctttcttagt agccacagaa 
acagagttct cattacccaa attttacttg 
gctgtcattg ccttccgttc cagttaccgg 
agagagactt ttgctttgac atccttggaa 



tcagagggaa acgcagatac acctgtcagc 2040 
gtgtgtaacc atgagaaagt gggacttcaa 2100 

ctagaattga gtcctgctct gtatccaatg 2160 

aagttttttg actcccaagg acaggtttta 2220 
caaaccatag ctataatgaa gaacttgcta 2280 
ctagggcaag ctagcattga aacaatgatg 2340 
gggaatatgg tccatgcaat tcaaataaaa 2400 
atggcaagga gagatgacct ctcattttgc 2460 
gaatacctga cagactgggt tatgggaaca 2520 ■ 
tgtcttacaa gatacttcac attatttatg 2580 
gatgaaagtg cgcaaacagg tggcaggaaa 2640 
aggcactgta cggtccttgc aatgtcaaac 27.00 
atgcactcca taggcttagg ttaccacaag 2760 
gttctgacaa aaatccttca acaaggcaca 2820 
gctgatcggt ttgagagatt ggtggaactg 2880 
cctatagcga tggctctggc caatgtggtt 2940 
gttctggtta ctctgtttga ttctcggcat 3000 
tctaaagaag tagaattggc agactccatg 3060 
agtaaaataa tgacattctg tttcaaggta 312 0 
gatcctttat tacgaattgt gatcacatcc 3180 ■• 
gatcctacca ggttagaacc atcagagagc 3240 : 
atgactgaaa agttcttcca tgccatcatc 3300 
cgaagtgtgt gccactgttt ataccaggtg 3360 
ggtgcagtag gaagtgccat gttcctcaga 3420 
gaagcaggga ttttagataa aaagccacca 3480 
tcaaagatac ttcagagtat tgccaatcat 3540 ■ 
cctttcaatg attttgtgaa aagcaacttt 3600 
gcatctgatt gtcctacaag tgatgcagta 3660 
aatgtgcttg ctttacatcg tctactctgg 3720 
tccagcaaca gggatcataa agctgttgga 3780 , 
cttgcatacc tgggtcctcc agagcacaaa 3840 
aaccttacca gttcaaagtt tgaggaattt 3900 . 
gaattcaagg ctttgaaaac gttaagtatt 3960 
aatcctattt tttattatgt tgcacggagg 4020 
ctgatatacc atgtcttact gactttaaag 4080 
gtggacctta cccataccgg gcctagcaat 4140 
tttgttgttt ttcctggctt tgcttacgac 4200 . 
aactcctggg tcagggagta caccaagtat 4260 
agcaaaaggc ttgttttcat agactgtcct 4320 
caacagaaac tacctgctgc caccttggct 4380 
gctctcaagc tagctcacaa agacaccaaa 4440 
caagtaactt cagcagagcg aacaaaagtc 4500 
tattatgctt cggaaattga agaaatctgc 4560 
attgcaaacc agggcacgcc gctcaccttc 4620 
tctatcattc atatccggac ccgctgggaa 4680 
accaagattc ggccaaaaga tgtccctggg 4740 
ggcagttctg acccgagttt acggtcagct 48 00 
acctttaatt taaaaatcga gggccagtta 4860 
aacaacaccc tctttattgt ctctattagt 4920 
acgttagaat ttttggaaga gtgtatttct 4980 
cacctttgtt tggaatacat gactccatgg 5040 
aatgatgatg ccaaacgaca aagaattaca 5100 
atcaaaacca gtgcaacagg tggcttggga 5160 
gctgtagctt tggcttctgg aaatgtgaaa 5220 
tgcaaaataa ttgacaagac atgcttatct 5280 
tgggatgata ttgctatttt agcacgctac 5340 
gatgtggcag ctcatcttcc ctacctcttc 5400 
gagaccaagc aagttttgag actcagtctg 54 60 
ctgtttggca ttagcaaagt caagtcagct 5520 
gacaggtcat tctctcctgg ctcctatgag 5580 
acagtcacag aagctttgtt ggagatcatg 5640 
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gaggactcgc ctctgcacaa agccctcttt tgggtagctg tggctgtgct gcagcttgat 5700 
gaggtcaact tgtattcagc aggtaccgca cttcttgaac aaaacctgca tactttagat 5760 
agtctccgta _tattcaatga caagagtcca gaggaagtat .ttatggcaat .ccggaatcct 5820 
ctggagtggc actgcaagca aatggatcat tttgttggac tcaatttcaa ctctaacttt 5880 
aactttgcat tggttggaca ccttttaaaa gctttactta cagtgtctga agaagttcga 5940 
agtcgctgca gcctaaaaca tagaaagtca cttcttctta ctgatatttc aatggaaaat 6000 
gttcctatgg atacatatcc cattcatcat ggtgaccctt cctataggac actaaaggag 6060 
actcagccat ggtcctctcc caaaggttct gaaggatacc ttgcagccac ctatccaact 6120 
gtcggccaga ccagtccccg agccaggaaa tccatgagcc tggacatggg gcaaccttct 6180 
caggccaaca ctaagaagtt gcttggaaca aggaaaagtt ttgatcactt gatatcagac 6240 
acaaaggctc ctaaaaggca agaaatggaa tcagggatca caacaccccc caaaatgagg 6300 
agagtagcag aaactgatta tgaaatggaa actcagagga tttcctcatc acaacagcac 6360 
ccacatttac gtaaagtttc agtgtctgaa tcaaatgttc tcttggatga agaagtactt 6420 
actgatccga agatccaggc gctgcttctt actgttctag ctacactggt aaaatatacc 6480 
acagatgagt ttgatcaacg aattctttat gaatacttag cagaggccag tgttgtgttt 6540 
cccaaagtct ttcctgttgt gcataatttg ttggactcta agatcaacac cctgttatca 6600 
ttgtgccaag atccaaattt gttaaatcca atccatggaa ttgtgcagag tgtggtgtac 6660 
catgaagaat ccccaccaca ataccaaaca tcttacctgc aaagttttgg ttttaatggc 6720 
ttgtggcggt ttgcaggacc gttttcaaag caaacacaaa ttccagacta tgctgagctt 6780 
attgttaagt ttcttgatgc cttgattgac acgtacctgc ctggaattga tgaagaaacc 6840 
agtgaagaat ccctcctgac tcccacatct ccttaccctc ctgcactgca gagccagctt 690O 
agtatcactg ccaaccttaa cctttctaat tccatgacct cacttgcaac ttcccagcat -6960 
tccccaggaa tcgacaagga gaacgttgaa ctctccccta ccactggcca ctgtaacagt 7020 
ggacgaactc gccacggatc cgcaagccaa gtgcagaagc aaagaagcgc tggcagtttc .7080 
aaacgtaata gcattaagaa gatcgtgtga 7110 



<210> 11 

<211> 3912 

<212> DNA 

<213> Homo sapiens 

<400> 11 

atggaggtct cccggaggaa ggcgccgccg cgccccccgc gccccgcagc gccactgccc 60 
ctgctcgcct atctgctggc actggcggct cccggccggg gcgcggacga gcccgtgtgg 120 
cggtcggagc aagccatcgg agccatcgcg gcgagccagg aggacggcgt gtttgtggcg 180 
agcggcagct gcctggacca gctggactac agcctggagc acagcctctc gcgcctgtac 240 
cgggaccgag cgggcaactg cacagagccg ggctcgacgg ccggcgtggt gtaccgcgcg 300 
ggccggaaca accgctggta cctggcggtg gccgccacct acgtgctgcc tgagccggag 360 
acggcgagcc gctgcaaccc cgcggcatcc gaccacgaca cggccatcgc gctcaaggac 420 
acggaggggc gcagcctggc cacgcaggag ctggggcgcc tcaagctgtg cgagggcgcg 480 
ggcagcctgc acttcgtgga cgcctttctc tggaacggca gcatctactt cccctactac 540 
ccctacaact atacgagcgg cgctgccacc ggctggccca gcatggcgcg catcgcgcag 600 
agcaccgagg tgctgttcca gggccaggca tccctcgact gcggccacgg ccaccccgac 660 
ggccgccgcc tgctcctctc ctccagccta gtggaggccc tggacgtctg ggcgggagtg 720 
ttcagcgcgg ccgctggaga gggccaggag cggcgctccc ccaccaccac ggcgctctgc 780 
ctcttcagaa tgagtgagat ccaggcgcgc gccaagaggg tcagctggga cttcaagacg 840 
gccgagagcc actgcaaaga aggggatcaa cctgaaagag tccaaccaat cgcatcatct 900 
accttgatcc attccgacct gacatccgtt tatggcaccg tggtaatgaa caggactgtt 960 
ttattcttgg ggactggaga tggccagtta cttaaggtga ggagaattcg tgttgcaaac 1020 
tgcaataaac ataaatcctg ttcggagtgt ttaacagcca cagaccctca ctgcggttgg 1080 
tgccattcgc tacaaaggtg cacttttcaa ggagattgtg tacattcaga gaacttagaa 1140 
aactggctgg atatttcgtc tggagcaaaa aagtgcccta aaattcagat aattcgaagc 1200 
agtaaagaaa agactacagt gactatggtg ggaagcttct ctccaagaca ctcaaagtgc 1260 
atggtgaaga atgtggactc tagcagggag ctctgccaga ataaaagtca gcccaaccgg 1320 
acctgcacct gtagcatccc aaccagagca acctacaaag atgtttcagt tgtcaacgtg 1380 
atgttctcct tcggttcttg gaatttatca gacagattca actttaccaa ctgctcatca 1440 
ttaaaagaat gcccagcatg cgtagaaact ggctgcgcgt ggtgtaaaag tgcaagaagg 1500 
tgtatccacc ccttcacagc ttgcgaccct tctgattatg agagaaacca ggaacagtgt 1560 
ccagtggctg tcgagaagac atcaggagga ggaagaccca aggagaacaa ggggaacaga 1620 
accaaccagg ctttacaggt cttctacatt aagtccattg agccacagaa agtatcgaca 1680 
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ttagggaaaa gcaacgtgat agtaacggga 
atgatcctga aaggaaccag tacctgtgat 
.aatgacaccc acatgaaatt ctctcttcca 
atccagtttg atggtgggaa ctgctcttct 
cattgttccc ttatatttcc tgctaccacc 
atgggcagaa attttgatgt aattgacaac 
ataaahgtct ctgaatattg tgtggcgact 
agttcaaaag tgcgcacgaa tgtcactgtg 
tgtggaaccc tgcagtatcg ggaggacccc 
gtggacacag aactggaagt gaaaattcaa 
aaagacattg aaattactct cttccatggg 
aatattacta gaaatcaaga tcttaccacc 
gcaagcacca ttgccaactc ttctaagaaa 
tacgtcgagc aggagtcagt tccttccaca 
ctagtgattg tcatttttgc ggccgtgggg 
cgcaaacaga gtcaacaact agaattgctg 
ggctttgctg agctgcagat ggataaattg 
ttccttgact acaaacattt tgctctgaga 
cacatcttca ctgaagatat gcataacaga 
gctttggatg ccctaatctg taataaaagc 
aagcagaaga acttttctgt gaaggacagg 
ctgcaaacca agctggtcta cctgaccagc 
gaacagtgta gtaacatgca gccgaaactc 
aaactcctca caaactggat gtccgtctgc 
gagcccttct atttgctggt gacgactctg 
gtaatcactt gcaaagccct gtacacactt 
gaattcagta ctgtggcatt aaacgtcgtc 
gatgtctgtc ggaatatttc agtcaatgtt 
gaaaagattt tccaagcatt cttaagcaaa 
gaaattggtc ttgagcttca aatgggcaca 
tcctccgtga ttcttgaaga tggaatcacc 
tcaaatggat ccactataaa agtctttaag 
tactcggatg accactgcca tttgatttta 
ggaaagagac atcgagggaa gcacaagttc 
ctgtcgacca agaaacatga aaatgaattt 
aaatacatcg taaaatattt tgatgagatt 
gaagaagctc agaaacaact cttgcatgta 
aagtggatgt aa 



gcaaacttta cccgggcatc gaacatcaca 1740 
aaggatgtga tacaggttag ccatgtgcta 1800 
tcaagccgga aagaaatgaa ggatgtgtgt-1860 
gtgggatcct tatcctacat tgctctgcca 192 0 
tggatcagtg gtggtcaaaa tataaccatg 1980 
ttaatcattt cacatgaatt aaaaggaaac 2040 
tactgcgggt ttttagcccc cagtttaaag 2100 
aagctgagag tacaagacac ctacttggat 2160 
agattcacgg ggtatcgggt ggaatccgag 2220 
aaagaaaatg acaacttcaa catttccaaa 2280 
gaaaatgggc aattaaattg cagttttgaa 2340 
atcctttgca aaattaaagg catcaagact 2400 
gttcgggtca agctgggaaa cctggagctc 2460 
tggtattttc tgattgtgct ccctgtcttg 2520 
gtgaccaggc acaaatcgaa ggagctgagt 2580 
gaaagcgagc tccggaaaga gatacgtgac 2640 
gatgtggttg atagttttgg aactgttccc 2700 
actttcttcc ctgagtcagg tggcttcacc 2760 
gacgccaacg acaagaatga aagtctcaca 2820 
tttcttgtta ctgtcatcca cacccttgaa 2880 
tgtctgtttg cctccttcct aaccattgca 2940 
atcctagagg tgctgaccag ggacttgatg 3 000 
atgctgagac gcacggagtc cgtcgtcgaa 3060 
ctttctggat ttctccggga gactgtcgga 312 0 
aaccagaaaa ttaacaaggg tcccgtggat 318 0 
aatgaagact ggctgttgtg gcaggttccg 3240 
tttgaaaaaa tcccggaaaa cgagagtgca 3300 
ctcgactgtg acaccattgg ccaagccaaa 3360 
aatggctctc cttatggact tcagcttaat 3420 
cgacagaaag aacttctgga catcgacagt 3480 
aagctaaaca ccattggcca ctatgagata 354 0 
aagatagcaa attttacttc agatgtggag 360 0 
ccagattcgg aagcattcca agatgtgcaa 3660 
aaagtaaaag aaatgtatct gacaaagctg 3720 
aatgaagaag tggccttgac agaaatttac 3780 
ctaaataaac tagaaagaga acgagggctg 3 840 
aaagtcttat ttgatgaaaa gaagaaatgc 3900 

3912 



<210> 12 

<211> 3759 

<212> DNA 

<213> Homo sapiens 

<400> 12 

cacggagata gacagctttg gagctgctga 
taccaaccac agcctggcag cctggtctcc 
cccgagaggg ctgcgcaggc gggaagacgc 
tctcggttcc tctttcctcc caagtaaggg 
caccgcgcaa ccaagtgttg cctggtgagg 
tacagacagg aggatgttgc ctaaggaata 
gcctgctgct gctgtataca cttgagtgct 
aaacctgcaa tgagccaggc cctgggctgg 
catcactgcc ctttagccac tcacataaag 
cctcactcca gaagaatttg accaactcca 
aaaagatgcc ttgactgaat ttaatgaggg 
gccgattagc tatgatgtct tcaagctgtt 
ccagccactg agcactcacc tcttcctggc 
tgaccacccg acggagggag ccagcaacag 
gaatgcagat aatgccacca aagcagacga 



actccgagca cagggtgaag accccggcgc 60 
gcggcaccca ctggggctgc atccccctcc 120 
ccagaggcca gcttcggtcc cccttctgtc 180 
aataaaccgc gaagaaggag cgccccgggc 240 
aagagccagg acttctgaat ttaccttgaa 3 00 
gcagagatct tgtctcatct tctgagaggt 360 
cccagaagtc tcctgaaagg cttacatcgc 420 
gcctccactt cagcctagtg aacaaaactc 480 
tttaaaaatg ggtgaagaac ggtgggtctc 540 
gaaatattca gaatattcct ccaagaagat 600 
tgggagcctc aaacaatatg acccacatga 660 
catgagggcg tacctggagg tggaccttcc 720 
cttcagccag aagcccagac acgagacctc 780 
tgaggccaac agcgcagata ctaatataca 840 
ggcctgtgcc cctgatactg aatcaaatat 900 
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ggctgagaag caagcaccag ctgaagacca agtggctgcg acccccctgg aaccccccgt 960 
ccctcggtct tcaagctcgg aatccccagt ggtgtacctg aaggatgttg tgtgctacct 1020 
gtccctgctg gagacgggga ggcctcagga taagctggag ttcatgtttc gcctctatga 1080 
ttcagatgag aacggtctcc tggaccaagc ggagatggat tgcattgtca accaaatgct 1140 
gcatattgcc cagtacctgg agtgggatcc cacagagctg aggcctatat tgaaggagat 1200 
gctgcaaggg atggactacg accgggacgg ctttgtgtct ctacaggaat gggtccatgg 1260 
agggatgacc accatcccat tgctggtcct cctggggatg gatgactctg gctccaaggg 1320 
ggatgggcgg cacgcctgga ccatgaagca cttcaagaaa ccaacctact gcaacfctctg 1380 
ccatatcatg ctcatgggcg tccgcaagca aggcctgtgc tgcacttact gtaaatacac 1440 
tgtccacgaa cgctgtgtgt ccaaaaacat tcctggttgt gtcaaaacgt actcaaaagc 1500 
caaaaggagt ggtgaggtga tgcagcacgc atgggtggaa gggaactcct ccgtcaagtg 1560 
tgaccggtgc cacaaaagta tcaagtgcta ccagagtgtc accgcgcggc actgcgtgtg .1620 
gtgccggatg acgtttcacc gcaaatgtga attatcaacg ttgtgtgacg gtggggaact 1680 
cagagaccac atcttactgc ccacctccat atgccccatc acccgggaca ggccaggtga 1740 
gaagtctgat ggctgcgtgt ccgccaaggg cgaacttgtc atgcagtata agatcatccc 1800 
caccccgggt acccaccccc tgctggtctt ggtgaacccc aagagtggag ggagacaagg 1860 
agaaagaatt cttcggaaat tccactatct gctcaacccc aaacaagttt tcaacctgga 1920 
caatgggggg cctactccag ggttgaactt tttccgtgat. actccagact tccgtgtttt 1980 
ggcctgtggt ggagatggga cagttggctg gattttggat tgcattgata aggccaactt 2040 
tgcaaagcat ccaccagtgg ctgtcctgcc tcttggaaca ggaaatgacc ttgcccgttg 2100 
tctccgctgg ggaggaggtt atgaaggggg cagcttgaca aaaatcctga aagacattga 2160 
gcagagcccc ttggtgatgc tggaccgctg gcatctggaa gtcatcccca gagaggaagb 2220. 
ggaaaacggg gaccaggtcc catacagcat catgaacaac tatttctcca ttggtgtgga 2280 
cgcttccatt gcacacagat tccatgtgat gagagagaaa catcctgaaa aattcaacag 2340 
caggatgaag aacaagctgt ggtactttga atttggcacc tcggagactt ttgcagcgac 2400 
ctgcaagaaa ctccacgacc acattgagtt ggagtgtgat ggggttgggg tggacctgag 2460 
caacatcttc ctggaaggca ttgccattct caacattccc agcatgtacg gaggcaccaa 2520 
tctctgggga gaaaacaaga agaaccgggc tgtgatccgg gaaagcagga agggtgtcac 2580 
tgaccccaaa gaactgaaat tctgcgttca agacctcagt gaccagctcc ttgaagtggt 2640 
ggggctagaa ggagccatgg agatggggca gatctacacc ggcctgaaga gtgcaggcag 2700 
gaggctggcc cagtgcgcct ctgtcaccat caggacaaac aagctgctgc caatgcaagt 2760 
ggatggagaa ccctggatgc agccatgttg cacgattaaa attactcaca agaaccaagc 2820 
gcccatgatg atggggcctc cccagaagag cagcttcttc tcgttgagaa ggaagagccg 2880 
ttcaaaagac taaacagtgt gccaaacacc agctaaacca agagagaaag caagaaacta 2940 
taatgcacac tcacacacaa tttatgtgca cactcacaca tgcacacaca cacacacata 3000 
cacactcttc tctaaccagt ggaagcaaag ccacccttcg ggaagaaaac gtcaccttgc 3060 
catacattct gtttcaacag tgggtacacc cctaacagag ccagtgccaa caaaacattt 3120 
tgaatggact tagggcccat gaggttgtgg ctggcttagg cagcaacctc cacattccca 3180 
caggccttga gcagaatttt ctgagactga agggaaatcc cgctttcttt ctaccagccc 3240 
tgcaagtttc ctcatggacg ctcgcgagga gcaggctgca ggtttcctgc ctatggtgag 3300 
atcagatggg ccaagggaag gagctctggt tccagagaat ttgcacaaag ttccctctgt 3360 
acagagacaa aacggcetcc ggctctcaga gcataatcct tggcagggct cagcaggcgc 3420 
acgttggttt cttggtcgtc ctttgagtga caacttctcc gtgaacctgc tgaagaggca 3480 
gaaaggctgt ggaaagctgt atttccattc ttgggtttct gcgccgtcgg tgggcacttg 3540 
ttattttcca ggaaccttct cctggtgtct acatgtttgc ttagaggcgg ctccaagagc 3600 
ccccagagct gcctgcatag cacaccttag atgtggtatt tattttctta gttctgtgaa 3660 
cacctgggag ggagagcgga gaaactggga tttatttttc aaattggtgt cataatattg 3720 
tgtaaaaagg gaaggaaaaa aaaaaccacc cccagcttc 3759 



<210> 13 
<211> 797 
<212> DNA 

<213> Homo sapiens 
<400> 13 

ctatcggcag gaccctcatc ccccgttact 
acctgtatta cattctcaaa cactcgaaag 
actgcgacca gtgtaccatg gtcacccagc 
cagaaggcag actgatcttg gagttcacct 
actttaccat tagacaatac cgagagttag 



ttagcactgt gtttgaagga ggggtgaccg 60 
agtcatacca caactcatcc atcacggtgg 12 0 
acgggaagcc catgtttacc aaggtatgta 180 
ttgatgatct catgagaatc aaaacatggc 240 
tcccgagaag catcctagcc atgcatttgt 300 
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gtgtaatatt ggagccaatg caggaactga 
cccgagactg cctgaagacc tgcttgtttc 
cagaacccac aaggcaacca acaaccaaac 
cttccaacag cagcgctggg aacaatgcaa 
ctgcaaacct gagtctgtcc agtcaggatg 
gaggtgagtt tggggacgag gacgaaaggc 
atgcggccaa cggcatggac gacgaggagg 
acagcccgtg gaacagtaaa cctcccgcca 
cccaggcttc ccaataa 



tgtcgagaca taaaacttac aacctcagtc 360 
agaagtggca gaggatggtg gctccgccag 420 
ggagaaaaag gaaaaattcc jaccagcagca ,480 
acagcactgg cagcaagaag aagaccacag 540 
tgatggtggt aggagagcca actctgatgg 600 
taatcactag attagaaaac acgcaatatg 660 
acttcaacaa ttcacccgcg ctggggaaca 720 
ctcaagagac caaatcagaa aaccccccac 780 

797 



<210> 14 

<211> 2653 

<212> DNA 

<213> Homo sapiens 

<400> 14 

cccgggcgga gggggcggga agagcgcgtc 
gtgcgtctct ctaggagccg cgcgggaagg 
cccaggatgc cgcggggctg gaccgcgctt 
atgagtcttg acaacaacgg tactgctacc 
aatgtttcta caaatgtatc ctaccaagaa 
agcctgcacc ctgtgtctca acatggcaat 
gtcaaattca catctacctc tgtgataacc 
cagtcacaga cctctgtaat cagcacagtg 
gagacaacct tgaagcctag cctgtcacct 
actagccttg caacatctcc cactaaaccc 
atcaaggcag aaatcaaatg ttcaggcatc 
ctggagcaaa ataagacctc cagctgtgcg 
gcccgagtgc tgtgtgggga ggagcaggct 
ctgctccttg cccagtctga ggtgaggcct 
acagaaattt ccagcaaact ccaacttatg 
gggatcctag atttcactga gcaagatgtt 
ctgattgcac tggtcacctc gggagccctg 
ctgatgaatc gccgcagctg gagccccaca 
ctcttcagga agaaaggagt ctgcacatgc 
acctccccct cccccttctc ccacccctgc 
ccagtgtctc acagccctgc ttaccagata 
gaagaccctt attacacgga aaacggtgga 
tcccctgagg ctcagggaaa ggccagtgtg 
caggccacct ccagaaacgg ccattcagca 
tgaetcggct aggtggggea aggctgggca 
gaccacgtgc tacccccatg ctggaggtga 
acacacctca gaggctgttc ttggggccct 
tcctttacac attcggctcc ctggagccag 
gggggaaagc caaggtctgg agaagctccc 
acaggacccc cttcccctac cccctcctct 
gatgagcttt tctaggctac aattttctcc 
ctgtattttc tttctctact ttgaggaaac 
aatgatatag ccagaaaaac gtgttgcctt 
actgtggact tggtcaccag ctcctccctt 
cccctctacc atttgcagag tcctgcacag 
caagttttag gacaaacagc tcagttctag 
gggctccttt ttctccctct ggatcaaagt 
tgagcctctc acctgtactc ttccgaaaaa 
tatcctctga tctccatggc ttcctcctcc 
ctcagtcccc caacagatgc ttttctgtct 
ctctgcaccc ccatatggtc atagcccaga 
cttctgtggg tgacccaggt ccttgtttgc 
ggatcctggt ttcaatgacg gttggaaata 
atattttttc tgaatacaaa gtgatgtgtt 



ctggccaagc cgagtagtgt cttccactcg 60 
atgctggtcc gcaggggcgc gcgcgcaggg 120 
tgcttgctga gtttgctgcc ttctgggttc 180 
ccagagttac ctacccaggg aacattttca 240 
actacaacac ctagtaccct tggaagtacc 300 
gaggccacaa caaacatcac agaaacgaca 360 
tcagtttatg gaaacacaaa ctcttctgtc 420 
ttcaccaccc cagccaacgt ttcaactcca 480 
ggaaatgttt cagacctttc aaccactagc 540 
tatacatcat cttctcctat cctaagtgac 600 
agagaagtga aattgactca gggcatctgc 660 
gagtttaaga aggacagggg agagggcctg 720 
gatgctgatg ctggggccca ggtatgctcc 780 
cagtgtctac tgctggtctt ggccaacaga 840 
aaaaagcacc aatctgacct gaaaaagctg 900 
gcaagccacc agagctattc ccaaaagacc 960 
ctggctgtct tgggcatcac tggctatttc 1020 
ggagaaaggc tggagctgga accctgacca 108 0 
agctgcaccc tccctccgat ccttcctccc 1140 
ccccacttcc tgtttgggcc cctctcccat 1200 
atgctacttt atttatacac tgtctagggc 1260 
ggccagggct atagctcagg acctgggacc 1320 
aaccgagggg ctcaggaaaa cgggaccggc 1380 
agacaacacg tggtggctga taccgaattg 1440 
gtgfecegaga gageacccct ctctgcatct 1500 
catctcttac gcccaaccct tccccactgc 1560 
acaccttgag gaggggcagg taaactcctg 1620 
actctggtct tctttgggta aacgtgtgac 1680 
aggaacaact gatggccttg cagcactcac 1740 
ctgccgcaat acaggaaccc ccaggggaaa 1800 
caggaagctt tgatttttac cgtttcttcc 1860 
caaagtaacc ttttgcacct gctctcttgt 1920 
gaaccacttc cctcatctct cctccaagac 1980 
gttctctaag ttccactgag ctccatgtgc 2040 
ttttctggct ggagcctaga acaggcctcc 2100 
tctctctggg gccacacaga aactcttttt 2160 
aggcaggacc atgggaccag gtcttggagc 2220 
tcctcttcct ctgaggctgg atcctagcct 2280 
ctcctgccga ctcctgggtt gagctgttgc 2340 
ctgcctccct caccctgagc cccttccttg 2400 
tcagctccta acccttatca ccagctgcct 2460 
tgttgatttc tttccagagg ggttgagcag 2520 
gaaatttcca gagaagagag tattgggtag 2580 
taaatactgc aattaaagtg atactgaaac 2640 
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actaaaaaaa aaa 2653 

<210> 15 

<211> 1175 

<212> DNA 

<213> Homo sapiens 

<400> 15 

ttncntntac gccagctcga aatnacccta ctaaagggaa caaaagctgg agctccaccg 60 
cggtggcggc cgctctagaa ctagtggatc ccccgggctg caggaatnng gcacgagacg 120 
gcacatttgg acatttccag aactaccatg agatggttta gacgggaatt catgcaaatg 180 
aggggtcaaa aatggtatag tgaccccgtc cacgtcctcc aagctcacga ccttggagcc 240 
ccgtggagct ggactgagga ggaggctgca cagcgggaga gcagctggtc cagaccagcc 300 
ctgcagcccc cactcagccg gcagccagat ggccccgcaa ggcctccagg gatggcccct 360 
agccacaggc cctggctgag gtntctgggt cggtcagnga catgtangta ggaagcactg 420 
aaaatatntg ttcccaganc acttttcaac ttcctgggta agaggggacg acaccttttg 480 
gtttttcaat acnaatttca tggaactttt nntntaattg ggtacaatga aagaagtctc 540 
tnaaaanccc cncaaagcat agttgngccn actatttatt anncccngnt nnntcttatt 600 
ngccanaaaa caaaancnta cgtttntaan annaatttnt cntttttntc agcanacttn 660 
tttancnctt gnncnccncc ttnacacatt agttttctat gncccgccnt tccccnccac 720 
anaacnngtt gtnanngcca cctnnccntg ctttttnttt nntncnantc tttnctcttn 780 
tnncattttn cgcnagtctg tctattncct cncctgcnnn tntgtanngt ctantctttg 840 
ttcnttcntc nnnaucatcg tctctctncc tcgannanca ntcnnctcga gancnnttnt 900 
cgnnncntgc tnctnccnnn tttacttcat ntacnctcta ncncgctctt tntnctnctt 960 
anancnncaa tntannncta nctntccngt ccttnctata tnnctagnnt ntctatntcn 1020 
ncgnntgctn ntntnnncnt cttcnctcac atcnnctcca ntcngttntt cttantccct 1080 
ctncnntggn actntgntta tntcttncct ctngntctgt cnnttncnct ctnctgtnnc 1140 
cnttcncnnc nntgnaacgc ntatctgccn ttcct 1175 



<210> 16 

<211> 1632 

<212> DNA 

<213> Homo sapiens 

<400> 16 

gncnatatac gaattaatac gactactata gggaatttgg ccctcgaggc caagaattcg 60 
gcacgaggtt taaccttant aaaaatgncc ttgggataaa ctccaatgnn naatacattg 120 
attttttttc taaagaaatg ggttttaanc tttggtatgc atnagaatnc cctatnnatn 180 
tttttgaaaa tatangtncc tgggtatcac acntacanct ttnaattcct gcnggtgtag 240 
gctgcngccc aaacacctat anttttactg ngctcfctcan gtgactncga tancacngcc 300 
tggatcngnn aatttttnta acgattgncn annggaaaan cntttnnccn tncnatannt 360 
cataccnncn nttttncnca cccatngngn tccgnnngcc ttccnntnna ntccantntc 420 
cncaatctnn nntnctngtt cnnctcnccn nngtcnncct antnncnnct tccttgctgn 4 80 
tgtcncgntt cancnccgct ctcncttctt tcntantttt ntgntctncc nnnctaanan 540 
nntnacnngn ntncgntgnn nccctntctn tatctngntg ntttctctct ntctctctct 600 
ctccntngtt ccgngtcttc ntntcttncn ntatccccta ctcnncgtna ntctctcncn 660 
ctcaagctcn ntcnattntc gcgtncantt atnctnnctc taactcgtat tnatttctna 720 
cnnctantcn annttaaccc cnctgctngn ctnttctcng ttccctcgtc tcntactcat 780 
cnnacnctat ttctnntatt ctgnttntcc tcgctcttca acctccnctc tctctttgtg 840 
atnnctcnag cgnnntctct gcttantngn ntnntctccc ctncnnttnn ntnntcctcc 900 
ataatcctct caacnnnatc gtntncaccg tctcggnntt gcncctncct tcnttctctn 960 
tccggncncc nctnntcact cgctcnccat atcnctcttc nttctncgnt ctancnntng 1020 
antcnntnac tcganctttc nccnttcnnt ccttctctnt cancntctgc attccctctn 1080 
ttotcttann ccnttnncac tnncantgnt ctttacatcc tttctatnca ctctanntcc 1140 
tcncncttnc tctcngngtt ccacanntca cnntctcnnc tccnctnctg tactctctct 1200 
acgtcctccg ctgtcctnac gcntttctct cctctanctc tctccngtcn tntctnttat 1260 
tctccacttc ctncgtctct ctnttngcgc gatcatnctt cctcntttct ctattacacn 1320 
ccctgcncnt ntcnntntnt ncctcntnnt nnctancana ctcantncac tnnctntcag 1380 
natctncnat gtntctcttn tcctcctact ctctcncctn ccngcnccnn nttctnctag 1440 
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ttcgtcgctn gcgntntcgg ttnttcactn 
gtcttnnctc nctcacgttc ttgtatgcgc 
nccnganana tcgcccttxsn ctnncgnttt 
ngccntacgc cn 



tanctgaccn ctctctngct cctncnnctc 1500 
ttatancnnt ntntanntct tcctctctga 1560 
tctgtnccnn_tnngctgtgt ttnncgtcta 1620 

1632 



<210> 17 

<211> 1763 

<212> DNA 

<213> Homo sapiens 

<400> 17 

cgcgactaag gctttttttt tttctccctc 
ccgtcaactc caaggctgag gtggcgcggg 
ccgcccgagg gctgcaggat gtgctgcgga 
tgcttgtttc tggtgcaggt gacatcaaac 
agatgcaaat tcaacatcca acagcttcct 
acgtcacagg agatggtact acttcaaatg 
ctgacctgta catttctgag ggcctgcacc 
caaagataaa agcacttgaa gttttggagg 
aaatcctctt agatgtagct agaacatcat 
atgtcttaac agaggttgtg gtggattctg 
ttgatctctt catggtagaa ataatggaga 
tgatccaagg attagttttg gatcatggtg 
aagatgcatt tatccttatt tgcaacgttt 
ctggtttctt ttataagact gcagaagaga 
ttattgaaga tagagtacaa aaaataatag 
ataaaggatt tgtcgtcatt aatcaaaagg 
caaaacatgg aatagtagct cttcgcagag 
ttgcttgtgg tggaatggcc gtgaattctt 
atgctggtct tgtgtatgag tatacattag 
gtgttaaccc ttgctctgtt accttgttgg 
aagtcaagga tgccataaga gatggacttc 
gtatggttcc tggagctggt gcaattgaag 
agaacagtat aaaaggaaga gctcgtcttg 
ttattcccaa ggttcttgct cagaatgctg 
ttcaggctga gcatgtcgag tcaaaacaac 
caatggtagc agcagatgca ggagtttggg 
actcttgcac agtgattgcc accaacattc 
tgtcttctct caaatgatga ttgaattcaa 
acactttaca tctgactact attgtgtagc 
tgcagtttat gtcttttggg tct 



tgaacggtta ggctatggct gcgataaagg 60 
cccaggcagc tttggctgtc aatatatgcg 120 
ccaacttggg tcctaaaggc accatgaaaa 180 
tcaccaaaga tggcaatgtg ctgctcgatg 240 
tgatagcaaa agtagcaaca gctcaggatg 300 
ttctaattat tggagagtta ttaaaacaag 360 
ctagaataat agctgaagga tttgaagctg 420 
aagttaaagt gacaaaggag atgaaaagaa 480 
tacaaactaa agttcatgct gaactggctg 540 
ttttggctgt tagaagacca ggttacccta 600 
tgaagcataa attaggaaca gatacaaagt 660 
cccgtcatcc agatatgaag aagcgagtag 72 0 
cactggaata tgaaaaaaca gaggtgaact 780 
aagagaaatt ggtaaaagct gaaagaaaat 840 
acctgaagga caaagtctgt gctcagtcaa 900 
gaattgatcc attttcctta gattctcttg 960 
caaaaagaag aaatatggaa agactctctc 1020 
ttgaagatct cactgtagat tgcttgggac 1080 
gtgaagaaaa gttcactttt attgaggagt 1140 
ttaaaggacc aaataagcat actctcacac 1200 
gtgctatcaa aaatgccatt gaagatggtt 12 60 
tggcaatggc tgaagctctt gttacatata 1320 
gagtccaagc ttttgctgat gccttactca 1380 
gttatgaccc acaggaaaca ttagtaaaag 1440 
ttgtgggcgt agatttgaat acaggtgagc 1500 
ataattattg tgtaaaaaaa caacttcttc 1560 
tcctggttga tgaaattatg cgagctggga 1620 
aatcaaccct tctagaagat gaaatttagt 1680 
ctgagccatt ctgaatttct acacaataaa 1740 

1763 



<210> 18 

<211> 3806 

<212> DNA 

<213> Homo sapiens 

<400> 18 

gcttgctctt tgacatatat gaaggtcaaa 
gcaaatcttc actgctaaat attcttaatg 
ccatctataa taaaaatctc tctgaaatgc 
gcgtctgtcc tcaattcaat gttcaatttg 
tgtttgctaa aataaaaggg attcatctaa 
atgaaccaac tactggattg gatccctttt 
agcgtagagc agatcatgtg atccttttca 
tggctgaatc aaatattgaa gattttataa 
aagtagatga ctttgaaaac agaaatggta 
tagtttctgg taaacaaaag gtggaactga 
ggtactgccc tcaagagaac gtgctgtggc 



tcacggcaat cctgggtcac agtggagctg 60 
gattgtctgt tccaacagaa ggatcagtta 120 
aagacttgga ggaaatcaga aagataactg 180 
acatactcac cgtgaaggaa aacctcagcc 240 
aggaagtgga acaagagatt ttgcttttag 300 
ccagagatca agtgtggagc ctcctgagag 360 
gtacccagtc catggatgag gctgacatcc 42 0 
aatcactgaa gcatcaaaat atacttttgg 480 
ctgatggcct ctcatacaat ggagctatca 540 
aaggctgcag ttcagttttg ggccacctgg 600 
ccatgctgac gttgagggaa cacctggagg 660 
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tgtatgctgc cgtcaagggg ctcaggaaag cggacgcgag gctcgccatc gcaagatgca 720 
ttggctccat ccaacacctg aaaaacaaac ttggcaagga ttacattcta gagctaaaag 780 
tgaaggaaac gtctcaagtg actttggtcc acactgagat tctgaagctt Jttcccacagg 840.. 
ctgcagggca ggaaaggctt tcctggggtt tgatgtatgc tggcttcatc cttatcatgg 900 
ccactttaat ggctcttatt gtaaaatctg cacaaattgt cgtcctgact ggttttgtga 960 
tggtcttcac cctctttctc ctctatggcc tgtctttgat aactttagct ttcctgatga 1020 
gtgtgttgat aaagaaacct ttccttacgg gcttggttgt gtttctcctt attgtctttt 1080 
gggggatcct gggattccca gcattgtata cacatcttcc tgcatttttg gaatggactt 1140 
tgtgtcttct tagccccttt gccttcactg ttgggatggc ccagcttata catttggact 1200 
atgatgtgaa ttctaatgcc cacttggatt cttcacaaaa tccatacctc ataatagcta 1260 
ctcttttcat gttggttttt gacacccttc tgtatttggt attgacatta tattttgaca 1320 
aaattttgcc cgctgaatat ggacatcgat gttctccctt gtttttcctg aaatcctgtt 1380 
tttggtttca acacggaagg gctaatcatg tggtccttga gaatgaaaca gattctgatc 1440 
ctacacctaa tgactgtttt gaaccagtgt ctccagaatt ctgtgggaag gaagccatca 1500 
gtggagctgg aaaaactacc ctgttaaaca tacttagtgg gttgtcagtt ccaacatcag 1560 
gttcagtcac tgtctataat cacacacttt caagaatggc tgatatagaa aatatcagca 1620 
agttcactgg attttgtcca caatccaatg tgcaatttgg atttctcact gtgaaagaaa 1680 
acctcaggct gtttgctaaa ataaaaggga ttttgccaca tgaagtggag aaagaggttt 1740 
tgctattgga tgaaccgact gctggattgg atcctctttc aaggcaccga atatggaatc. 1800 
tcctgaaaga ggggaaatca gacagagtaa ttctcttcag cacccagttt atagatgagg 1860 
ctgacattct ggcggacagg aaggtgttca tatccaatgg gaagctgaag tgtgcaggct 1920 
cttctctgtt ccttaagaag aaatggggca taggctacca tttaagtttg catctgaatg' 1980 
aaaggtgtga tccagagagt ataacatcac tggttaagca gcacatctct gatgccaaat , 2040 
tgacagcaca aagtgaagaa aaacttgtat atattttgcc tttggaaagg acaaacaaat 2100 
ttccagaact ttacagggat cttgatagat gttctaacca aggcattgag gattatggtg 2160 
tttccataac aactttgaat gaggtgtttc tgaaattaga aggaaaatca actattgatg 2220 
aatcagatat tggaatttgg ggacaattac aaactgatgg ggcaaaagat ataggaagcc 2280 
ttgttgagct ggaacaagtt ttgtcttcct tccacgaaac aaggaaaaca atcagtggcg 2340 
tggcgctctg gaggcagcag gtctgtgcaa tagcaaaagt tcgcttccta aagttaaaga 2400 
aagaaagaaa aagcctgtgg actatattat tgctttttgg tattagcttt atccctcaac 2460 
ttttggaaca tctattctac gagtcatatc agaaaagtta cccgtgggaa ctgtctccaa 2520 
atacatactt cctctcacca ggacaacaac cacaggatcc tctgacccat ttactggtca 2580 
tcaataagac agggtcaacc attgataact ttttacattc actgaggcga cagaacatag 2640 
ctatagaagt ggatgccttt ggaactagaa atggcacaga tgacccatct tacaatggtg 2700 
ctatcattgt gtcaggtgat gaaaaggatc acagattttc aatagcatgt aatacaaaac 2760 
ggctgaattg ctttcctgtc ctcctggatg tcattagcaa tggactactt ggaattttta 2820 
attcgtcaga acacattcag actgacagaa gcacattttt tgaaaaaaaa gctcattccc 2880 
agctacggat ttcaggcctc tacccttctg catactggtt tggccaagca ctggtggatg 2940 
tttccctgta ctttttgatc cfccctgctaa tgcaaataat ggattatatt tttagcccag 3000 
aggagattat atttataatt caaaacctgt taattcaaga gaatgcgctg tggcccaacc 3060 
tgacagtgag gcagcacctg gaggtgtacg ctgccgtgaa aggtctcagg aaaggggacg 3120 
caatgategc cateacacgg ttagtggatg cgctcaagct gcaggaccag ctgaaggctc 3180 
ccgtgaagac cttgtcagag ggaataaagc gaaagctgtg ctttgtgctg agcatcctgg 3240 
ggaacccgtc agtggtgctt ctggatgagc cgtcgaccgg gatggacccc gaggggcagc 3300 
agcaaatgtg gcaggtgatt cgggccacct ttagaaacac ggagaggggc gccctcctga 3360 
ccacccacta catggcagag gctgaggcgg tgtgtgaccg agtggccatc atggtgtcag 3420 
gaaggctgag atgtattggt tccatccaac acctgaaaag caaatttggc aaagactacc 3480 
tgctggagat gaagctgaag aacctggcac aaatggagcc cctccatgca gagatcctga 3540 
ggcttttccc ccaggctgct cagcaggaaa ggttctcctc cctgatggtc tataagttgc 3600 
ctgttgagga tgtgcgacct ttatcacagg ctttcttcaa attagagata gttaaacaga 3660 
gtttcgacct ggaggagtac agcctctcac agtctaccct ggagcaggtt ttcctggagc 3720 
tctccaagga gcaggagctg ggtgatcttg aagaggactt tgatccctcg gtgaagtgga 3780 
aactcctcct gcaggaagag ccttaa 3806 



<210> 19 

<211> 570 

<212> DNA 

<213> Homo sapiens 

<400> 19 
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gtgactgatt ttggcttagc 
acatgtggga ctcctatcta 

— cctgctcaca gaatcacagc 
ctttcttcgg tgagaccaac 
gaaagtgttg aggaaaacac 

• aaaagttacc aaccctgggg 
gaaaaacagt ctactgctta 
atgtgcagtt caagtttcac 
gagaaaaccc ctgtgactcc 
gccctgtcca gaaccaaaaa 



ggtgaagaag caaagtagga 
tatggctaaa agtgttttga 
taaggaacta ctagataacc 
caatgtatta gagatgatga 
aacagaagag aagaataagc 
aaatgtccct gagaccaatt 
tgaaaagcaa tttcctgcaa 
atctagcaaa cfcccttccag 
aagccaagga acagcaacca 
gaaactctaa 



gtgaagccat gctgcaggcc 60 
aacaacttat gaaagtagat 120 
agtggttaac aggcaataaa 180 
aggaatggaa aaataaccca 240 
cgtccactga agaaaagttg 300 
acacttcaga tgaagaggag 360 
ccagtaagga caactttgat 420 
ctgaaatcaa gggagaaatg 480 
agtaccctgc taaatccggc 540 

570 



<210> 20 

<211> 1578 

<212> DNA 

<213> Homo sapiens 

<400> 20 

ggaaggagtt tcgacccgcg ctggcgagtc atgagcgcca agtttcccac tggcgcgcaa 60 
acttgagtta cttttgagcg tggatactgg cgaagaggct gcgggcggta ttagcgtttg .120 
cagcgacttg gctcgggcag ctgacccaag tgtcctgtct tccttcctct gcttgtctct 180 
aggctctgaa actgcggagc ggccaccgga cgccttctgg agcaggtagc agcatgcagc* 240 
cgcctccaag tctgtgcgga cgcgccctgg ttgcgctggt tcttgcctgc ggcctgtcgc 300 
ggatctgggg agaggagaga ggcttcccgc ctgacagggc cactccgctt ttgcaaaccg 360 
cagagataat gacgccaccc actaagacct .tatggcccaa gggttccaac gccagtctgg 420 
cgcggtcgtt ggcacctgcg. gaggtgccta aaggagacag gacggcagga tctccgccac 480 
gcaccatctc ccctcccccg tgccaaggac ccatcgagat caaggagact ttcaaataca 540 
tcaacacggt tgtgtcctgc cttgtgttcg tgctggggat catcgggaac tccacacttc 600 
tgagaattat ctacaagaac aagtgcatgc gaaacggtcc caatatcttg atcgccagct 660 
tggctctggg agacctgctg cacatcgtca ttgacatccc tatcaatgtc tacaagctgc 720 
tggcagagga ctggccattt ggagctgaga tgtgtaagct ggtgcctttc atacagaaag 780 
cctccgtggg aatcactgtg ctgagtctat gtgctctgag tattgacaga tatcgagctg 840 
ttgcttcttg gagtagaatt aaaggaattg gggttccaaa atggacagca gtagaaattg 900 
ttttgatttg ggtggtctct gtggttctgg ctgtccctga agccataggt tttgatataa 960 
ttacgatgga ctacaaagga agttatctgc gaatctgctt gcttcatccc gttcagaaga 1020 
cagctttcat gcagttttac aagacagcaa aagattggtg gctgttcagt ttctatttct 1080 
gcttgccatt ggccatcact gcattttttt atacactaat gacctgtgaa atgttgagaa 1140 
agaaaagtgg catgcagatt gctttaaatg atcacctaaa gcagagacgg gaagtggcca 1200 
aaaccgtctt ttgcctggtc cttgtctttg ccctctgctg gcttcccctt cacctcagca 1260 
ggattctgaa gctcactctt tataatcaga atgatcccaa tagatgtgaa cttttgagct 1320 
ttctgttggt attggactat attggtatca acatggcttc actgaattcc tgcattaacc 1380 
caattgctct gtatttggtg agcaaaagat tcaaaaactg ctttaaggct gggccacatg 1440 
ttggaaataa gctagtaatg ttgttttctg tcaatattga atgtgatggt acagtaaacc 1500 
aaaacccaac aatgtggcca gaaagaaaga gcaataataa ttaattcaca caccatatgg 1560 
attcfcattta taaatcac 1578 



<210> 21 

<211> 1249 

<212> DNA 

<213> Homo sapiens 

<400> 21 

tttncnnatc cantacnann aanaaaacan angnnagatg gnacctgaga ggtccaagaa 60 
ttcggcacga gggctcactg tgcacagtat acaagcacaa caggaagctg caattttgaa 120 
acaagttcag gaaactggac cacagcctgc agtcttactc aagactctga ggatgacttg 180 
gactgggcca ttggcagcag aattcctgcc aaagcattaa ttccagactc tgatcacacg 240 
ccaggtagtg gtcagcactt cctgtacgtc aactcatctg gctccaagga aggatccgtt 300 
gccagaatta ctacttccaa atccttccca gcaagccttg gaacgtgtac tgttcggttc 360 
tggttctaca tgattgatcc caggagtatg ggaatattaa aggtgtatac cattgaagaa 42 0 
tcggggctaa acatcctggt gtggtcagtg attggaaata aaagaacggg atggacatat 48 0 
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ggcttttgtg ccctnttctt ccagtaacaa 
tggatttggg atgggaaaat ggangganat 
ctttttnacc . cccanacntg tngttgacct 
cnnntcaccc tcttngtgaa aagcctgant 
acntcccnaa ntggggntcc cctttttnnt 
ccttgaaaac aacctcgntn nttnagtttn 
nnnancctct ntttnnnaan. ctccccntcc 
tataaancan ntngggngnt ntncttnccc 
nnnngtntnt tctcncctnt tcnncctntn 
ntngcccctn nnnncttggn tccctctctt 
ttntngntcn ttcannaaaa aacgtctttt 
nccttttctn cacctnttct ttnncatgcc 
gntctcgtcc ttcnccntnt tnttnntctn 



gtccgtttta aaggngggcn ttttggaagc 540 
tnttttattt gcntnttgga ttaccntcnt 600 
ggnagggttn nttgntcccc anntgctant -660 - 
.cnangnntnn tctttgggtt tcttaccanc 720 
ncaannggga aaatnggngn atngnggtnc 780 
ggntttcttt atattaaaat tggggccttt 840 
cntctntntt ccntatattn tngtgntncg 900 
tngtncnctn ttttttnaaa aanccgnnna 960 
ctnnnncttc attncnnnaa ttnggngtat 1020 
atataatgtc natagattnc ntctctcnta 1080 
ttttnntngn nngnnnnctt nnnnttnttg 114 0 
tacctcactn ttntcttgtt tntttntnct 1200 
cnncttntnt atctcntct 1249 



<210> 22 

<211> 4578 

<212> DNA 

<213> Homo sapiens 

<400> 22 

ggtacaatac agtctgttct cctccagctc 
tccttcatcc aagtctggtt cttctcctct 
ctggaaaacc gcagtatatg gttctggtcc 
agggctgtgt ccttctgagc tacctgaatg 
ctgtcagggg aaacaggagc ctcttcactg 
gtgtcgcctt cgctgtccca aagtcttcat 
aagtgaaagg accaacccaa gaatttaaga 
acagtctggt ctttgtccag acagacaaat 
ttcgtgttgt ctccatggat gaaaactttc 
acattcagga tcccaaagga aatcgcatcg 
gcctcaagca attttctttt cccctctcat 
tggtacagaa gaaatcaggt ggaaggacag 
ttcccaagtt tgaagtacaa gtaacagtgc 
tgaatgtatc agtgtgtggc ctatacacat 
tgagcatttg cagaaagtat agtgacgctt 
tctgtgagaa attcagtgga cagctaaaca 
ccaaggtctt ccagctgaag aggaaggagt 
tccaagaaga aggaacagtg gtggaattga 
ccataaccaa actctcattt gtgaaagtgg 
ttgggcaggt gcgcctagta gatgggaaag 
tcagaggaaa tgaagcaaac tattactcca 
agttctctat caacaccacc aatgttatgg 
aggatcgtag tccctgttac ggctaccagt 
acactgctta tcttgtgttc tccccaagca 
atgaactacc ctgtggccat actcagacag 
ccctgctggg gctgaagaag ctctccttct 
tccgaactgg gactcatgga ctgcttgtga 
tctcaatccc tgtgaagtca gacattgctc 
tacctaccgg ggacgtgatt ggggattctg 
acaaggtgga tttgagcttc agcccatcac 
gagtcacagc ggctcctcag tccgtctgcg 
tcatgaagcc tgatgctgag ctctcggcgt 
acctcactgg cttccctggg cctttgaatg 
ataatgtcta tattaatgga atcacatata 
tgtacagctt cctagaggac atgggcttaa 
ccaaaatgtg tccacagctt caacagtatg 
gtttttatga gtcagatgta atgggaagag 
ctcacacgga gaccgtacga aagtacttcc 
taaactcagc aggtgtggct gaggtaggag 
aggcaggggc cttctgcctg tctgaagatg 



cttctttctg caacatgggg aagaacaaac 60 
tggtcctcct gcccacagac gcctcagtct 120 
cctccctgct ccacactgag accactgaga 180 
agacagtgac. tgtaagtgct tccttggagt 240 
acctggaggc ggagaatgac gtactccact 300 
ccaatgagga ggtaatgttc ctcactgtcc 360 
agcggaccac agtgatggtt aagaacgagg 420 
caatctacaa accagggcag acagtgaaat 480 
accccctgaa tgagttgatt ccactagtat 540 
cacaatggca gagtttccag ttagagggtg 600 
cagagccctt ccagggctcc tacaaggtgg 660 
agcacccttt caccgtggag gaatttgttc 720 
caaagataat caccatcttg gaagaagaga 780 
atgggaagcc tgtccctgga catgtgactg 840 
ccgactgcca cggtgaagat tcacaggctt 900 
gccatggctg cttctatcag caagtaaaaa 960 
atgaaatgaa acttcacact gaggcccaga 1020 
ctggaaggca gtccagtgaa atcacaagaa 1080 
actcacactt tcgacaggga attcccttct 1140 
gcgtccctat accaaataaa gtcatattca 12 00 
atgctaccac ggatgagcat ggccttjgtac 1260 
gtacctctct tactgttagg gtcaattaca 1320 
gggtgtcaga agaacacgaa gaggcacatc 1380 
agagctttgt ccaccttgag cccatgtctc 1440 
tccaggcaca ttatattctg aatggaggca 1500 
attatctgat aatggcaaag ggaggcattg 1560 
agcaggaaga catgaagggc catttttcca 1620 
ctgtcgctcg gttgctcatc tatgctgttt 168 0 
caaaatatga tgttgaaaat tgtctggcca 174 0 
aaagtctccc agcctcacac gcccacctgc 1800 
ccctccgtgc tgtggaccaa agcgtgctgc 1860 
cctcggttta caacctgcta ccagaaaagg 1920 
accaggacga tgaagactgc atcaatcgtc 1980 
ctccagtatc aagtacaaat gaaaaggata 2040 
aggcattcac caactcaaag attcgtaaac 2100 
aaatgcatgg acctgaaggt ctacgtgtag 2160 
gccatgcacg cctggtgcat gttgaagagc 2220 
ctgagacatg gatctgggat ttggtggtgg 2280 
taacagtccc tgacaccatc accgagtgga 2340 
ctggacttgg tatctcttcc actgcctctc 2400 
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tccgagcctt ccagcccttc tttgtggagc 
aggccttcac actcaaggcc acggtcctaa 
tgcagctgga agcctctccc gccttcctag 
actgcatctg tgcaaacggg cggcaaactg 
gaaatgtgaa tttcactgtg agcgcagagg 
aggtgccttc agttcctgaa cacggaagga 
aacctgaagg actagagaag gaaacaacat 
aggtttctga agaattatcc ctgaaactgc 
cttctgtctc agttttggga gacatattag 
tccagatgcc ctatggctgt ggagagcaga 
tactggatta tctaaatgaa acacagcagc 
gctatctcaa cactggttac cagagacagt 
gcacctttgg ggagcgatat ggcaggaacc 
tgaagacttt tgcccaagct cgagcctaca 
ccctcatatg gctctcccag aggcagaagg 
tgctcaacaa tgccataaag ggaggagtag 
ccatcgccct tctggagatt cctctcacag 
tttgcctgga gtcagcctgg aagacagcac 
ccaaagcact gctggcctat gcttttgccc 
tactcaagtc acttaatgag gaagctgtga 
ctcagaaacc caaggcacca gtggggcatt 
tggagatgac atcctatgtg ctcctcgctt 
aggacctgac ctctgcaacc aacatcgtga 
gcggtttctc ctccacccag gacacagtgg 
cagccacatt taccaggact gggaaggctg 
tttccagcaa attccaagtg gacaacaaca 
cagagctgcc tggggaatac agcatgaaag 
catccttgaa atacaatatt ctcccagaaa 
agactctgcc tcaaacttgt gatgaaccca 
gtgtcagtta cacagggagc cgctctgcct 
tctctggctt cattcccctg aagccaacag 
gccggacaga agtcagcagc aaccatgtct 
cactgagctt gttcttcacg gttctgcaag 
tagtgaaagt ; ctatgattac tacgagacgg 
cttgcagcaa agatcttgga aatgcttgaa 
gtcctgttct cagagctcca cagaagacac 
taaacacttt ttctggtc 



tcacaatgcc ttactctgtg attcgtggag 2460 
actaccttcc caaatgcatc cgggtcagtg 2520 
ctgtcccagt_ggagaaggaa_caagcgcctc .2580 
tgtcctgggc agtaacccca aagtcattag 2640 
cactagagtc tcaagagctg tgtgggactg 2700 
aagacacagt catcaagcct ctgttggttg 2760 
tcaactccct actttgtcca tcaggtggtg 2820 
caccaaatgt ggtagaagaa tctgcccgag 2880 
gctctgccat gcaaaacaca caaaatcttc 2940 
atatggtcct ctttgctcct aacatctatg 3000 
ttactccaga ggtcaagtcc aaggccattg 3060 
tgaactacaa acactatgat ggctcctaca 3120 
agggcaacac ctggctcaca gcctttgttc 3180 
tcttcatcga tgaagcacac attacccaag 3240 
acaatggctg tttcaggagc tctgggtcac 3300 
aagatgaagt gaccctctcc gcctatatca 3360 
tcactcaccc tgttgtccgc aatgccctgt 3420 
aagaagggga ccatggcagc catgtatata 3.480 
tggcaggtaa ccaggacaag aggaaggaag 3540 
agaaagacaa ctctgtccat tgggagcgcc .3600 
tttacgaacc ccaggctccc tctgctgagg 3660 
atctcacggc ccagccagcc ccaacctcgg 3-720 
agtggatcac gaagcagcag aatgcccagg 3780 
tggctctcca tgctctgtcc aaatatggag 3840 
cacaggtgac tatccagtct tcagggacat 3900 
accgcctgtt actgcagcag gtctcattgc 3960 
tgacaggaga aggatgtgtc tacctccaga 4020 
aggaagagtt cccctttgct ttaggagtgc 4080 
aagcccacac cagcttccaa atctccctaa 4140 
ccaacatggc gatcgttgat gtgaagatgg 4200 
tgaaaatgct tgaaagatct aaccatgtga 4260 
tgatttacct tgataaggtg tcaaatcaga 4320 
atgtcccagt aagagatctg aaaccagcca 4380 
atgagtttgc aattgctgag tacaatgctc 4440 
gaccacaagg ctgaaaagtg ctttgctgga 4500 
gtgtttttgt atctttaaag acttgatgaa 4560 

4578 



<210> 23 

<211> 4578 

<212> DNA 

<213> Homo sapiens 

<400> 23 

ggtacaatac agtctgttct cctccagctc 
tccttcatcc aagtctggtt cttctcctct 
ctggaaaacc gcagtatatg gttctggtcc 
agggctgtgt ccttctgagc tacctgaatg 
ctgtcagggg aaacaggagc ctcttcactg 
gtgtcgcctt cgctgtccca aagtcttcat 
aagtgaaagg accaacccaa gaatttaaga 
acagtctggt ctttgtccag acagacaaat 
ttcgtgttgt ctccatggat gaaaactttc 
acattcagga tcccaaagga aatcgcatcg 
gcctcaagca attttctttt cccctctcat 
tggtacagaa gaaatcaggt ggaaggacag 
ttcccaagtt tgaagtacaa gtaacagtgc 
tgaatgtatc agtgtgtggc ctatacacat 
tgagcatttg cagaaagtat agtgacgctt 
tctgtgagaa attcagtgga cagctaaaca 



cttctttctg caacatgggg aagaacaaac 60 
tggtcctcct gcccacagac gcctcagtct 120 
cctccctgct ccacactgag accactgaga 180 
agacagtgac tgtaagtgct tccttggagt 240 
acctggaggc ggagaatgac gtactccact 300 
ccaatgagga ggtaatgttc ctcactgtcc 360 
agcggaccac agtgatggtt aagaacgagg 420 
caatctacaa accagggcag acagtgaaat 480 
accccctgaa tgagttgatt ccactagtat 540 
cacaatggca gagtttccag ttagagggtg 600 
cagagccctt ccagggctcc tacaaggtgg 660 
agcacccttt caccgtggag gaatttgttc 720 
caaagataat caccatcttg gaagaagaga 780 
atgggaagcc tgtccctgga catgtgactg 840 
ccgactgcca cggtgaagat tcacaggctt 900 
gccatggctg cttctatcag caagtaaaaa 960 
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ccaaggtctt ccagctgaag aggaaggagt atgaaatgaa acttcacact gaggcccaga 1020 
tccaagaaga aggaacagtg gtggaattga ctggaaggca gtccagtgaa atcacaagaa 1080 

ccataaccaa actctcattt gtgaaagtgg actcacactt tcgacaggga attcccttct 1140 

ttgggcaggt gcgcctagta gatgggaaag gcgtccctat accaaataaa gtcatattca 1200 
tcagaggaaa tgaagcaaac tattactcca atgctaccac ggatgagcat ggccttgtac 1260 
agttctctat caacaccacc aatgttatgg gtacctctct tactgttagg gtcaattaca 1320 
aggatcgtag tccctgttac ggctaccagt gggtgtcaga agaacacgaa gaggcacatc 1380 
acactgctta tcttgtgttc tccccaagca agagctttgt ccaccttgag cccatgtctc 1440 
atgaactacc ctgtggccat actcagacag tccaggcaca ttatattctg aatggaggca 1500 
ccctgctggg gctgaagaag ctctccttct attatctgat aatggcaaag ggaggcattg 1560 
tccgaactgg gactcatgga ctgcttgtga agcaggaaga catgaagggc catttttcca 1620 
tctcaatccc tgtgaagtca gacattgctc ctgtcgctcg gttgctcatc tatgctgttt 1680 
tacctaccgg ggacgtgatt ggggattctg caaaatatga tgttgaaaat tgtctggcca 1740 
acaaggtgga tttgagcttc agcccatcac aaagtctccc agcctcacac gcccacctgc 1800 
gagtcacagc ggctcctcag tccgtctgcg ccctccgtgc tgtggaccaa agcgtgctgc 1860 
tcatgaagcc tgatgctgag ctctcggcgt cctcggttta caacctgcta ccagaaaagg 1920 
acctcactgg cttccctggg cctttgaatg accaggacga tgaagactgc atcaatcgtc 1980 
ataatgtcta tattaatgga- atcacatata ctccagtatc aagtacaaat gaaaaggata 2040 
tgtacagctt cctagaggac atgggcttaa aggcattcac caactcaaag attcgtaaac 2100 
ccaaaatgtg tccacagctt caacagtatg aaatgcatgg acctgaaggt ctacgtgtag 2160 
gtttttatga gtcagatgta atgggaagag gccatgcacg cctggtgcat gttgaagagc 2220 
ctcacacgga gaccgtacga aagtacttcc ctgagacatg gatctgggat ttggtggtgg .2280 
taaactcagc aggtgtggct gaggtaggag taacagtccc tgacaccatc accgagtgga 2340 
aggcaggggc cttctgcctg tctgaagatg ctggacttgg tatctcttcc actgcctctc 2400 
tccgagcctt ccagcccttc tttgtggagc tcacaatgcc ttactctgtg attcgtggag 2460 
aggccttcac actcaaggcc acggtcctaa actaccttcc caaatgcatc cgggtcagtg 2520 
tgcagctgga agcctctccc gccttcctag ctgtcccagt ggagaaggaa caagcgcctc' 2580 ■ 

•actgcatctg tgcaaacggg cggcaaactg tgtcctgggc agtaacccca aagtcattag 2640 
gaaatgtgaa tttcactgtg agcgcagagg cactagagtc tcaagagctg tgtgggactg 2700 
aggtgccttc agttcctgaa cacggaagga aagacacagt catcaagcct ctgttggttg 2760 

. aacctgaagg actagagaag gaaacaacat tcaactccct actttgtcca tcaggtggtg 2820 
aggtttctga agaattatcc ctgaaactgc caccaaatgt ggtagaagaa tctgcccgag 2880^ 
cttctgtctc agttttggga gacatattag gctctgccat gcaaaacaca caaaatcttc 2940- 
tccagatgcc ctatggctgt ggagagcaga atatggtcct ctttgctcct aacatctatg 30 00 
tactggatta tctaaatgaa acacagcagc ttactccaga ggtcaagtcc aaggccattg 3060 
gctatctcaa cactggttac cagagacagt tgaactacaa acactatgat ggctcctaca 3120 
gcacctttgg ggagcgatat ggcaggaacc agggcaacac ctggctcaca gcctttgttc 3180 
tgaagacttt tgcccaagct cgagcctaca tcttcatcga tgaagcacac attacccaag 3240 
ccctcatatg gctctcccag aggcagaagg acaatggctg tttcaggagc tctgggtcac 3300 
tgctcaacaa tgccataaag ggaggagtag aagatgaagt gaccctctcc gcctatatca 3360 
ccatcgccct tctggagatt cctctcacag tcactcaccc tgttgtccgc aatgccctgt 3420 
tttgcctgga gtcagcctgg aagacagcac aagaagggga ccatggcagc catgtatata 3480 • 
ccaaagcact gctggcctat gcttttgccc tggcaggtaa ccaggacaag aggaaggaag 3540 
tactcaagtc acttaatgag gaagctgtga agaaagacaa ctctgtccat tgggagcgcc 3600 
ctcagaaacc caaggcacca gtggggcatt tttacgaacc ccaggctccc tctgctgagg 3660 
tggagatgac atcctatgtg ctcctcgctt atctcacggc ccagccagcc ccaacctcgg 3720 
aggacctgac ctctgcaacc aacatcgtga agtggatcac gaagcagcag aatgcccagg 3780 
gcggtttctc ctccacccag gacacagtgg tggctctcca tgctctgtcc aaatatggag 3840 
cagccacatt taccaggact gggaaggctg cacaggtgac tatccagtcfc tcagggacat 3900 
tttccagcaa attccaagtg gacaacaaca accgcctgtt actgcagcag gtctcattgc 3960 
cagagctgcc tggggaatac agcatgaaag tgacaggaga aggatgtgtc tacctccaga 4020 
catccttgaa atacaatatt ctcccagaaa aggaagagtt cccctttgct ttaggagtgc 4080 
agactctgcc tcaaacttgt gatgaaccca aagcccacac cagcttccaa atctccctaa 4140 
gtgtcagtta cacagggagc cgctctgcct ccaacatggc gatcgttgat gtgaagatgg 4200 
tctctggctt cattcccctg aagccaacag tgaaaatgct tgaaagatct aaccatgtga 4260 
gccggacaga agtcagcagc aaccatgtct tgatttacct tgataaggtg tcaaatcaga 4320 
cactgagctt gttcttcacg gttctgcaag atgtcccagt aagagatctg aaaccagcca 4380 
tagtgaaagt ctatgattac tacgagacgg atgagtttgc aattgctgag tacaatgctc 4440 
cttgcagcaa agatcttgga aatgcttgaa gaccacaagg ctgaaaagtg ctttgctgga 4500 
gtcctgttct cagagctcca cagaagacac gtgtttttgt atctttaaag acttgatgaa 4560 
taaacacttt ttctggtc 4578 
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<210> 24 

<211> 229$ 
<212> DNA 
<213> Homo sapiens 

<400> 24 

gaattcgtcc aaactgagga tcacaagtct ccacattctg agtaggagga tgagggtctg 60 
agttaggatt tgggtcctgc agggcttgct aaggaatccc ctgatggcct aggattccac 120 
gcagagcaca tctggtgtga gagagctcgc tgcaagggtg aaggctccgc cctatcagat 180 
agacaaccag gccaccaaga ggcccagccc tccaaaccct ggatttgcaa catcctcaaa 240 
gaacagcaac gggccttgag cagaattgag aaggaaatac ccccacctgc cctcagccgt 300 
taagtgggct ttgctattca caagggcctc tgggtgtcct ggcagagagg ggagatggca- 360 
caggcaccag gtgctagggt gccagggcc.t cccgagaagg aacaggtgca aagcaggcaa 420 
ttagcccaga aggtatccgt ggggcaggca gcctagatct gatgggggaa gccaccagga 480 
ttacatcatc tgctgtaaca actgctctga aaagaagata tttttcaacc tgaacttgca 540 
gtagctagtg gagaggcagg aaaaaggaaa tgaaaccaga gacagaggga agctgagcga 600 
aaatagacct tcccgagaga ggaggaagcc cggagagaga cgcacggtcc cctccccgcc 660 
cctaggccgc cgccccctct ctgccctcgg cggcgagcag cgcgccgcga cccgggccga 720 
aggtgcgagg ggctccgggc ggccgggcgg gcgcacacca tccccgcggg cggcgcggag 780 
ccggcgacag cgcgcgagag ggaccgggcg gtggcggcgg cgggaccggg atggaaggga 840 
gcgcggtgac tgtccttgag cgcggagggg cgagctcgcc ggcggagcgc cggagcaagc 900 
ggaggcgcag gagcggcggc gtacggcggc ggcggcggcg gcgcccgagc acccgagggg 960 
gtccgagccc cggcagccgg ccagccccgc gccacaaagg gagcgccccc gccgcccggc 1020 
accccgcctc cctccccaat gtcctcggcc atcgaaagga agagcctgga cccttcagag 1080 
gaaccagtgg atgaggtgct gcagatcccc. ccatccctgc tgacatgcgg cggctgccag 1140 
cagaacattg gggaccgcta cttcctgaag gccatcgacc agtactggca cgaggactgc 1200 
ctgagctgcg- acctctgtgg ctgccggctg ggtgaggtgg ggcggcgcct ctactacaaa 1260 
ctgggccgga agctctgccg gagagactat ctcaggcttt ttgggcaaga cggtctctgc 1320 
gcatcctgtg acaagcggat tcgtgcctat gagatgacaa tgcgggtgaa agacaaagtg 1380 
tatcacctgg aatgtttcaa atgcgccgcc tgtcagaagc atttctgtgt aggtgacaga 1440 
tacctcctca tcaactctga catagtgtgc gaacaggaca tctacgagtg gactaagatc 1500 
aatgggatga tataggcccg tgtccccggg catctttggg gaggtgttca ctgaagacgc 1560 
cgtctccatg gcatcttcgt cttcactctt aggcactttg ggggtttgag ggtggggtaa 162.0 
gggatttctt aggggatggt agacctttat tgggtatcaa gacatagcat ccaagtggca 1680 
taattcaggg gctgacactt caaggtgaca gaaggaccag cccttgaggg agaacttatg 174.0 
gccacagccc atccatagta actgacatga ttagcagaag aaaggaacat ttaggggcaa 1800 
gcaggcgctg tgctatcatg atggaatttc atatctacag atagagagtt gttgtgtaca 1860 
gacttgttgt gactttgacg cttgcgaact agagatgtgc aattgatttc ttttcttcct 1920 
ggctttttaa ctcccctgtt tcaatcactg tcctccacac aagggaagga cagaaaggag 1980 
agtggccgtt ctttttttct tggccccctt cccaaggcct taagctttgg acccaaggaa 2040 
aactgcatgg agacgcattt cggttgagaa tggaaaccac aacttttaac caaacaatta 2100 
tttaaagcaa tgctgatgaa tcactgtttt tagacacctt cattttgagg ggaggagttc 2160 
cacagattgt ttctatacaa atataaatct taaaaagttg ttcaactatt ttattatcct 2220 
agattatatc aaagtatttg tcgtgtgtag aaaaaaaaaa cagctctgca ggcttaataa 2280 
aaatgacaga ctgaaa 2296 



<210> 25 

<211> 1202 

<212> DNA 

<213> Homo sapiens 

<400> 25 

gcatcaactc aattgtggcc attgcatcat 
tcatgaatcg ttcagctgta gaccgcggct 
aagaacagga gtctaaaaaa ggatttgatc 
aaacatgcca gggcatgagg catgccattt 
ctccaggggt tcgtgtatca ggagatgatg 
aaaatgaaga tgaattggag agcaccaata 



acactggata taatcaggaa gactctgtta 60 
tcttcaggtc tgttttctat cgctcataca 120 
aagaagaagt ttttgagaag cctacacgtg 180 
acgacaagct ggatgatgat ggtttgatag 240 
ttattatagg caaaacagtc accttgcctg 300 
gacgctatac caagagagac tgtagcactt 360 
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ttctcagaac tagtgagacg ggcattgtgg 
gatataaatt ttgtaaaata agggtacgct 

ttgctagtcg acatggtcaa aagggtactt 

ctttcacctg tgaaggtatc acccctgata 
gtatgactat tggtcactta attgaatgcc 
aaattggtga tgccactcca tttaatgatg 
tatctgatta tggctatcat ctcagaggaa 
gaaaaatcac atcacaaata tttattggcc 
tggatgataa gattcactct cgtgctaggg 
tggagggtag atctcgtgat ggtggcctgc 
ttgcccatgg agcagcccag tttttaaggg 
aggttcatgt ttgcaatctt tgtggaataa 
atgaatgcag gggctgccgc aataaaaccc 
gcaaactatt gtttcaggaa cttatgtcta 
ag 



atcaggttat ggtaactctc aatcaggaag 420 
ctgttaggat tccacagatt ggagacaaat 480 
gtggtattca gtatagacaa gaggatatgc 540 — 
tcatcatcaa tccccatgcc atcccctctc 600 
ttcaagggaa ggtatcggct aacaagggtg 660 
ctgttaacgt gcagaagatt tctaatcttt 720 
atgaggtcct gtacaatggg ttcactggtc 780 
ccacttatta ccagcgtttg aagcatatgg 840 
gacctattca gatcctcaat agacagccca 900 
gttttggaga aatggaacga gattgtcaga 960 
aaagattgtt tgaggcatca gatccatatc 1020 
tggcgattgc caacaccagg acccatacat 1080 
agatttcttt ggtgcgaatg ccttacgcat .1140 
tgagtattgc accgcgaatg atgagtgttt 1200 

1202 



<210> 26 

<211> 539 

<212> DNA 

<213> Homo sapiens 

<400> 26 

cttttcgatc cgccatctgc agtggagccg 
ttatggggaa gaccatcacc ctcgaggttg 
ccaagatcca ggataaggaa ggaattcctc 
agcagttgga agatggacgt actttgtctg 
atcttgtgtt gagacttcgt ggtggtgcta 
ccaggaagaa taagcacaag agaaagaagg 
tggatgagaa tggcaaaatt agttgccttc 
ctggggtgtt tatggcaagc cactttgaca 
actgtttcaa caaaccagaa gacaagtaac 



<210> 27 

<211> 5487 

<212> DNA 

<213> Homo sapiens 



ccaccaaaat gcagattttc gtgaaaaccc 60 
aactctcgga tacaatagat aatgtaaagg 120 
ctgatcagca gagactgatc tttgctggca 180 
actacaatat tcaaaaggag tctactcttc 240 
agaaaaggaa gaagaagtct tacaccactc 300 
ttaagctggc tctcctgaaa tattataagg 360 
atcgagagtg cccttctgat gaatgtggtg 420 
gacattattg tggcaaatgt tgtctgactt 480 
tgtatgactt aataaaagac atgaactaa 539 



<400> 27 

tcctgtggct tgccccagag ctgatccttg 
ttcagggagc ccttccctta ctatcgcaga 
ccagaactct gttttgtttt cttcatagcc 
catggatgtc cacgggggca agggctttgt 
tgttgaatga atacagaacc ccgtttgctc 
tatatcatag ccagctgcaa acagcagatg 
agagagagag aaagagagag agtttgggtc 
aactggaggg gtagcagtta gcattccccc 
taggacatgg ccacccctca cctgtggaag 
ggttctggtt tgggtcagag acacccagtg 
cgagaagggg cacgagggct ccgctccgag 
gccccagccc acccactcgc gtgcccacgg 
tccgggggcg gccccgcccc gttacccctt 
cgatgaggta atgcggctct gccattggtc 
gggtccccgg gggcccagcg ctatatcact 
agcaggcagg cggcgggcgc tcagacggct 
gctccttcgc cgggaggccg cccgccgagt 
gccccatccc gtcccgccgg gcactcggag 
cacggcccgg cgggcgagcg agctcgggct 
actttggaga ggcgagcagc agccccggca 
ctcgggctca tcgtgctcct gggcagctgg 



tctttgtcca cttctcagcg aggatggcac 60 
gagagcaggc cctccccagt catgtccaac 120 
ctagcatcac agaaaatcac cctgtgcatt 180 
gttgcttaac ccagcatcct gaaccgtgtt 24 0 
tgggagagca cagaaaacag tcttctatca 300 
get toccata tcccagagag taagaaccag 360 
tttctcctct gtgcctgctc tctccagaga 420 
gctggttcca ccaagcacag tcaaggtctc 480 
cggtcctgct ggggtgggtg ggtgttagtt 540 
gcccaggtgg gcgtggggcc agggegcaga 600 
gacccagcgg caagcaccgg tcccgggcgc 660 
eggcattatt ccctataagg atctgaacga 720 
gcccccggcc ccgccccctt tttggagggc 780 
tgagggggcg ggccccaaca gcccgaggcg 840 
cggccgccca ggcagcggcg cagageggge 900 
tctcctcctc ctcttgctcc tccagctcct 960 
cctgcgccag cgccgaggca gcctcgctgc 1020 
ggcagcgcgc eggaggecaa ggttgccccg 1080 
gcagcagccc cgccggcggc gcgcacggca 1140 
gcggcggcag cageggcaat gaccccttgg 1200 
agcctggggg actggggege cgaggcgtgc 1260 
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acatgctcgc ccagccaccc ccaggacgcc ttctgcaact ccgacatcgt gatccgggcc 1320 
aaggtggtgg ggaagaagct ggtaaaggag gggcccttcg gcacgctggt ctacaccatc 1380 
aagcagatga agatgtaccg aggcttcacc aagatgcccc atgtgcagta catccacacg 1440 ~ 
gaagcttccg agagtctctg tggccttaag ctggaggtca acaagtacca gtacctgctg 1500 
acaggtcgcg tctatgatgg caagatgtac acggggctgt gcaacttcgt ggagaggtgg 1560 
gaccagctca ccctctccca gcgcaagggg ctgaactatc ggtatcacct gggttgtaac 1620 
tgcaagatca agtcctgcta ctacctgcct tgctttgtga cttccaagaa cgagtgtctc 1680 
tggaccgaca tgctctccaa tttcggttac cctggctacc agtccaaaca ctacgcctgc 1740 
atccggcaga agggcggcta ctgcagctgg taccgaggat gggccccccc ggataaaagc 1800 
atcatcaatg ccacagaccc ctgagcgcca gaccctgccc cacctcactt ccctcccttc 1860 
ccgctgagct tcccttggac actaactctt cccagatgat gacaatgaaa ttagtgcctg 1920 
ttttcttgca aatttagcac ttggaacatt taaagaaagg tctatgctgt catatggggt 1980 
ttattgggaa ctatcctcct ggccccaccc tgccccttct ttttggtttt gacatcattc 2040 
atttccacct gggaatttct ggtgccatgc cagaaagaat gaggaacctg tattcctctt 2100 
cttcgtgata atataatctc tattttttta ggaaaacaaa aatgaaaaac tactccattt .2160 
gaggattgta attcccaccc ctcttgcttc ttccccacct caccatctcc cagaccctct 2220 
tccctttgcc cttctcctcc aatacataaa ggacacagac aaggaacttg ctgaaaggcc 2280 
aaccatttca ggatcagtca aaggcagcaa gcagatagac tcaaggtgtg tgaaagatgt 2340 
tatacaccag gagctgccac tgcatgtccc aaccagactg tgtctgtctg tgtctgcatg 2400 
taagagtgag ggagggaagg aaggaactac aagagagtcg gagatgatgc agcacacaca 2460 
caattcccca gcccagtgat gcttgtgttg accagatgtt cctgagtctg gagcaagcac 2520 
ccaggccaga ataacagagc tttcttagtt ggtgaagact taaacatctg cctgaggtca 2580 
ggaggcaatt tgcctgcctt gtacaaaagc tcaggtgaaa gactgagatg aatgtctttc 2640 
ctctccctgc ctcccaccag acttcctcct ggaaaacgct ttggtagatt tggccaggag 2700 
ctttctttta tgtaaattgg ataaatacac acaccataca ctatccacag atatagccaa 2760 
gtagatttgg gtagaggata ctatttccag aatagtgttt agctcaccta gggggatatg 2820 
tttgtataca catttgcata tacccacatg gggacataag ctaatttttt tacaggacac 2880 
agaattctgt tcaatgctgt taaatatgcc aatagtttaa tctcttctat tttgttgtcg 2940 
ttgcttgttt gaagaaaatc atgacattcc aagttgacat ttttttttca ttttaattaa -3000 
aatttgaaat tctgaacacc gtcagcaccc tctcttccct atcatgggtc atctgacccc 3060 
tgtccgtctc cttgtccctg cttcatgttt gggggccttt ctttaactgc cttcctggct 3120 
tagctcagat ggcagatgag agtgtagtca agggcctggg cacaggaggg agagctgcag 3180 
agtgtcctgc ctgccttggc tggagggaca cctctcctgg gtgtggagac agcttggttc 3240 
cctttcccta gctccctggt gggtgaatgc cacctcctga gatcctcacc tcttggaatt 3300 
aaaattgttg gtcactgggg aaagcctgag tttgcaacca gttgtagggt ttctgttgtg 3360 
tttttttttt tttttttgaa ataaaactat aatataaatt ctcctattaa ataaaattat 3420 
tttaagtttt agtgtcaaaa gtgagatgct gagagtaggt gataatgtat attttacaga 34B0 
gtgggggttg gcaggatggt gacattgaac atgattgctc tctgtctctt ttttcagctt 3540 
atgggtattt atcttctatt agtatttgta tcttcagttc attccacttt aggaaacaga 3600 
gctgccaatt gaaacagaag aagaaaaaaa aaaaaagcag cagacaacac actgtagagt 3660 
cttgcacaca cacaagtgcc caggcaaggt gcttggcaga accgcagagt gggaagagag 3720 
taccggcatc gggtttcctt gggatcaatt tcattaccgt gtacctttcc cattgtggtc 3780 
atgccatttg gcagggggag aatgggaggc ttggccttct ttgtgaggca gtgtgagcag 3840 
aagctgatgc cagcatgtca ctggttttga agggatgagc ccagacttga tgttttggga 3900 
ttgtccttat tttaaccfcca aggtctcgca tggtggggcc cctgaccaac ctacacaagt 3960 
tccctcccac aagtggacat cagtgtcttc tctgtgaggc atctggccat tcgcactccc 4020 
tggtgtggtc agcctctctc acacaaggag gaacttgggt gaaggctgag tgtgaggcac 4080 
ctgaagtttc cctgcggagt cgataaatta gcagaaccac atccccatct gttaggcctt 4140 
ggtgaggagg ccctgggcaa agaagggtct ttcgcaaagc gatgtcagag ggcggttttg 4200 
agctttctat aagctatagc tttgtttatt tcacccgttc acttactgta taatttaaaa 4260 
tcatttatgt agctgagaca cttctgtatt tcaatcatat catgaacatt ttattttgct 4320 
aaatcttgtg tcatgtgtag gctgtaatat gtgtacattg tgtttaagag aaaaatgaaa 4380 
cccacatgcc gccattttcc tgaatcaaat tctgcagtgg aatggagagg aaaatacttc 4440 
taggcaagca gctagactgg tgaattgggg gaaatagaag gaactagtaa ctgagactcc 4500 
tccagcctcc tccctattgg aatcccaatg gctcctggag taggaaaaaa gtttaaacta 4560 
cattcatgtt cttgttctgt gtcactcggc cctgggtagt ctaccattta cttcacccca 4620 
agtcctgctg cccatccagt tgggaagcca tgattttcct aagaatccag ggccatggga 4680 
gatacaattc caagttctcg cttcctcctt tgggcatctc ttctgcctcc caatcaagga 4740 
agctccatgc tcaggctctc agctctcggg ccagtgctct gctctgtcca gggtaggtaa 4800 
tactgggaga ctcctgtctt ttaccctccc ctcgttccag acctgcctca tggtggcaac 4860 
atggttcttg aacaattaaa gaaacaaatg actttttgga atagccctgt ctagggcaaa 4920 
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ctgtggcccc caggagacac tacccttcca tgccccagac ctctgtcttg catgtgacaa 4980 

ttgacaatct ggactacccc aagatggcac ccaagtgttt ggcttctggc tacctaaggt 5040 

taacatgtca ctagagtatt tttatgagag acaaacatta taaaaatctg atggcaaaag 5100 _ 

caaaacaaaa tggaaagtag gggaggtgga tgtgacaaca acttccaaat tggctctttg 5160 

gaggcgagag gaaggggaga acttggagaa tagtttttgc tttgggggta gaggcttctt 5220 

agattctccc agcatccgcc tttcccttta gccagtctgc tgtcctgaaa cccagaagtg 5280 

atggagagaa accaacaaga gatctcgaac cctgtctaga aggaatgtat ttgttgctaa 5340 

atttcgtagc actgtttaca gttttcctcc atgttattta tgaattttat attccgtgaa 5400 

tgtatattgt cttgtaatgt tgcataatgt tcacttttta tagtgtgtcc tttattctaa 5460 

acagtaaagt ggttttattt ctatcac 5487 



<210> 28 

<211> 3786 

<212> DNA 

<213> Homo sapiens 

<400> 28 

gccaaccaac tcaaacttga agacatgaaa tccccaagga gaaccacttt gtgcctcatg 60 
tttattgtga tttattcttc caaagctgca ctgaactgga attacgagtc tactattcat 120 
cctttgagtc ttcatgaaca tgaaccagct ggtgaagagg cactgaggca aaaacgagcc 180 
gttgccacaa aaagtcctac ggctgaagaa tacactgtta atattgagat cagtt.ttgaa 240 
aatgcatcct tcctggatcc tatcaaagcc tacttgaaca gcctcagttt tccaattcat 300 
gggaataaca ctgaccaaat tactgacatt ttgagcataa atgtgacaac agatgttacc 360 
ctgaacatga gagtcagact aaatgtaggc tttcaagaag acctcatgaa cacttcctcc 420 
gccctctata ggtcctacaa gaccgacttg gaaacagcgt tccggaaggg ttacggaatt 480 
ttaccaggct tcaagggcg£ gactgtgaca gggttcaagt ctggaagtgt ggttgtgaca 540 
tatgaagtca agactacacc accatcactt gagttaatac ataaagccaa tgaacaagtt- .600 
gtacagagcc tcaatcagac ctacaaaatg gactacaact cctttcaagc agttactatc 660 
aatgaaagca atttctttgt cacaccagaa atcatctttg aaggggacac agtcagtctg 720 
gtgtgtgaaa aggaagtttt gtcctccaat gtgtcttggc gctatgaaga acagcagttg 780 
gaaatccaga acagcagcag attctcgatt tacaccgcac ttttcaacaa catgacttcg 840 
gtgtccaagc tcaccatcca caacatcact ccaggtgatg caggtgaata tgtttgcaaa 900 
ctgatattag acatttttga atatgagtgc aagaagaaaa tagatgttat gcccatccaa 960 
attttggcaa atgaagaaat gaaggtgatg tgcgacaaca atcctgtatc tttgaactgc 1020 
tgcagtcagg gtaatgttaa ttggagcaaa gtagaatgga agcaggaagg aaaaataaat 1080 
attccaggaa cccctgagac agacatagat tctagctgca gcagatacac cctcaaggct 1140 
gatggaaccc agtgcccaag cgggtcgtct ggaacaacag tcatctacac ttgtgagttc 1200 
atcagtgcct atggagccag aggcagtgca aacataaaag tgacattcat ctctgtggcc 1260 
aatctaacaa taaccccgga cccaatttct gtttctgagg gacaaaactt ttctataaaa 1320 
tgcatcagtg atgtgagtaa ctatgatgag gtttattgga acacttctgc tggaattaaa 1380 
atataccaaa gattttatac cacgaggagg tatcttgatg gagcagaatc agtactgaca 1440 
gtcaagacct cgaccaggga gtggaatgga acctatcact gcatatttag atataagaat 1500 
tcatacagta ttgcaaccaa agacgtcatt gttcacccgc tgcctctaaa gctgaacatc 1560 
atggttgatc ctttggaagc tactgtttca tgcagtggtt cccatcacat caagtgctgc 1620 
atagaggagg atggagacta caaagttact ttccatatgg gttcctcatc ccttcctgct 1680 
gcaaaagaag ttaacaaaaa acaagtgtgc tacaaacaca atttcaatgc aagctcagtt 1740 
tcctggtgtt caaaaactgt tgatgtgtgt tgtcacttta ccaatgctgc taataattca 1800 
gtttggagcc catctatgaa gctgaatctg gttcctgggg aaaacatcac atgccaggat 1860 
cccgtaatag gtgtcggaga gccggggaaa gtcatccaga agctatgccg gttctcaaac 1920 
gttcccagca gccctgagag tcccattggc gggaccatca cttacaaatg tgtaggctcc 1980 
cagtgggagg agaagagaaa tgactgcatc tctgccccaa taaacagtct gctccagatg 2040 
gctaaggctt tgatcaagag cccctctcag gatgagatgc tccctacata cctgaaggat 2100 
ctttctatta gcatagacaa agcggaacat gaaatcagct cttctcctgg gagtctggga 2160 
gccattatta acatccttga tctgctctca acagttccaa cccaagtaaa ttcagaaatg 2220 
atgacgcacg tgctctctac ggttaatgtc atccttggea agcccgtctt gaacacctgg 2280 
aaggttttac aacagcaatg gaccaatcag agttcacagc tactacattc agtggaaaga 2340 
ttttcccaag cattacagtc aggagatagc cctcctttgt ccttctccca aactaatgtg 2400 
cagatgagca gcatggtaat caagtccagc cacccagaaa cctatcaaca gaggtttgtt 2460 
ttcccatact ttgacctctg gggcaatgfcg gtcattgaca agagctatct agaaaacttg 2520 
cagtcggatt cgtctattgt caccatggct ttcccaactc tccaagccat ccttgctcag 2580 
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gatatccagg aaaataactt tgcagagagc 
acgactatgc cattcaggat ttcaatgact 
acgaagtgtg tcttctggaa cttcaggctt 
gggtgctatg ttgaagaagg tgatggggac 
tcattctcca tcctcatgtc ccctgactcc 
ctggatatta tttcttatgt tggggtgggc 
gttgtggaag ctgtggtgtg gaaatcggtg 
acctgcatag tgaatatcgc tgcctccctt 
gctgccatcc aggacaatcg ctacatactc 
ttcatccact tcttctacct cagcgtcttc 
ttctatcgcc tggttttcat tctgcatgaa 
ttctgtcttg gctatggctg cccacttgcc 
ccccgggaag tctatacgag gaagaatgtc 
ctgctggctt tcgccatccc agcactgatc 
gtggtcatca ccaagatcct gaggccttcc 
agcagcctgt ttcagatcag caagagcatt 
tggggttttg gtctcaccac tgtgttccca 
gccatcctca atgtcttcca gtcaacatcc 
agttctccaa tatcaaggag atttaacaat 
tccacccpag aagcaaccag ctcatccctg 
aactaa 



ttagtgatga caaccactgt cagccacaat 2640 
tttaagaaca atagcccttc aggcggcgaa 2700 
gccaacaaca ~caggggggtg ggacagcagt 2760 
aatgtcacct gtatctgtga ccacctaaca 2820 
ccagatccta gttctctcct gggaatactc 2880 
ttfctccatct tgagcttggc agcctgtcta 2940 
accaagaatc ggacttctta tatgcgccac 3000 
ctggtcgcca acacctggtt cattgtggtc 3060 
tgcaagacag cctgtgtggc tgcca.ccttc 3120 
ttctggatgc tgacactggg cctcatgctg 3180 
acaagcaggt ccactcagaa agccattgcc 3240 
atctcggtca tcacgctggg agccacccag 3300 
tgttggctca actgggagga caccaaggcc 3360 
attgtggtgg tgaacataac catcactatt 3420 
attggagaca agccatgcaa gcaggagaag 3480 
ggggtcctca caccactctt gggcctcact 3540 
gggaccaacc ttgtgttcca tatcatattt 3600 
ctgggttcat ccacacctgt gttttctatg 3660 
ttgtttggta aaacaggaac gtataatgtt 3720 
gaaaactcat ccagtgcttc ttcgttgctc 3780 

3786 



<210> 29 
<211> 2782 
<212> DNA 

<213> Homo sapiens 
<400> 29 

gacactgatg acattgaaag tcctaaacgc 
tgggattccg agcgcagcga ctccctctct 
gacagcctgg attcctttgg ctctcgctct 
aggggaagca gcgatgggag aggaagcgac 
ccagatgtga agaaggatga catgtctgca 
gcagtgcctt ttaaccagta cctcccgaac 
cctctgagaa agaagaaagc agagagagag 
tccccgctgg gtggggagag gcccttcagg 
gaggaggccg cggtgcagcc gcacagcagg 
aaccagctga gggaagagga cgacaaatgg 
gcagcgggga ggcttctggc agcagaaaat 
gccatgcggg gaaagggagc ccctagaggg 
cgtagaagaa gtgtttctca ggacttaatc 
aagttactgg ctggagaaga tgggacaagt 
gaaattgttc aagaaaaaga gcggagagag 
cggtcccagg aggaggcaga ggggatcctt 
gaggctgttc tcgaacgctt ggagatgcca 
ccaaatttat cctccttcct gaatgacccc 
ctgcctccac ccaaattcac tgccactgtt 
gataccagca tgtcagcagg cagtgggtct 
cctatgctga cacccaagcc ttactcccag 
tttaaggtag acgggaaagt cagtgtgaat 
gaaagagagt gtcccacggt ggcacctgcc 
ggtgtggcca gagtgcacgg gtctccactg 
atcaacataa agaagccaaa ctctgttccc 
gaaccgaata gtcaagagga caagaatgat 
cttgcctcat cagaaccaca gcattttaca 
gcctttgtgg aatttccctc cagcccccag 
cagaagaaac cagaaaatga aatgagtgga 
gtaaagccaa aatctccaga acccgaagca 
cctgaagcca accaactaca tttgccaaat 
caggaaaaat ggcaacagga acaggaacgt 



agtatccgag acagtggcta catcgactgc 60 
cctcctcgcc acggcagaga tgattccttc 120 
cggcagacgc cttcaccaga tgtagtcctc 180 
tctgaatccg acttgcctca tcggaagctg 240 
cggcggactt cccatggtga gccgaaatca 300 
aaaagcaatc agacggccta cgtccccgcg 360 
gaataccgca agagctggag taccgccacc 420 
agcaccagca tgtttgacat gcggtgtgag 480 
gcccgccagg agcagctgca gctgataaat 540 
caagatgtga gttctggcca aggcgcgcgg 600 
ccagccgggt gggtagacgt ggacttgaaa 660 
attcaaaagg acctggctcg ttggaagagt 720 
aagaaagagg aagaaaggaa aaaaatggag 780 
gaacgaagga aaagcatcaa aacctacaga 840 
agagagctgc atgaagcata taagaacgct 900 
caacagtaca ttgagaggtt caccatcagt 960 
aaaattctgg aaagaagcca ttcaacagag 1020 
aatcccatga aatacctgcg gcaacagtca 1080 
gaaaccacca ttgctcgtgc cagtgttctg 1140 
ccaagcaaaa ctgtcactcc caaagcagtg 1200 
cccaaaaatt ctcaagatgt tctgaagacc 1260 
ggagagacgg ttcatagaga ggaggagaag 1320 
cactccttaa ccaaatccca gatgtttgaa 1380 
gagctgaaac aagacaacgg tagcatcgag 1440 
caagagctcg cagcaaccac tgagaaaacg 1500 
ggtggaaaat caagaaaagg gaatatagaa 1560 
acaactgtga ctcgatgcag cccgaccgtg 1620 
ctgaagaatg atgtgtcgga agaaaaagac 1680 
aaggtggagt tggtgctgtc acaaaaggtg 1740 
acgctgacat ttccatttct ggacaaaatg 1800 
ctcaattctc aagaagagga gcgcaggcga 1860 
ttgctccagg agagatacca gaaggagcag 1920 
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gacaagctga aagaagagtg ggaaaaggcc caaaaggagg tggaagagga agaacgcaga 1980 
tactatgagg aggagcgtaa gataattgaa gacactgtgg ttccatttac tgtttcttca 2040 
"agttccgctg accagctgtc tacctcttcc tccatgactg aaggcagtgg gacaatgaat 2100 
aagatagacc tgggaaactg tcaagatgaa aaacaagaca gaagatggaa gaaatcattc 2160 
cagggagatg acagtgactt attgctgaag actagggaaa gtgatcgact ggaggagaag 2220 
ggcagcctaa ctgaaggggc cttggctcat tctgggaacc ctgtatcaaa aggagtccat 2280 
gaagaccatc agctggatac cgaggctggg gccccacact gtggaacaaa cccacagctt 2340 
gctcaggatc catcccagaa tcagcagaca tcaaatccaa cgcacagttc agaagatgtg 2400 
aagccaaaaa ccctcccgct ggataaaagc attaaccatc agatcgagtc tcccagtgaa 2460 
aggcggaagt ctataagtgg aaagaagctg tgctcttcct gtgggcttcc tttgggtaaa 2520 
ggagctgcaa tgatcatcga gaccctcaat ctctattttc acatccagtg tttcagggta 2580 
cgtacttact gctttgctct ccagacacaa cttcatgatg tcttttggca tcgttccgtg 2640 
ctgaaaaatg cctcttggaa attctggagg gctttgtctt gtggaatttg taaaggccag 2700 
cttggagatg cagtgagtgg gacggatgtt aggattcgaa atggtctcct gaactgtaat 2760 
gattgctaca tgcgatccag aa 2782 



<210> 30 

<211> 718 

<212> DNA 

<213> Homo sapiens 



<400> 30 

atggaactgc ttcaagtgac cattcttttt 
acaggtgttt tagaggcagc taataattca 
acaacaccaa acacagaatc attacagaaa 
cctaaaggaa caatcaccaa tgaattactt 
ttaacaagta aagatgaagg attgaaagcc 
atcatttcaa acgtaacagt aacaagtgtt 
agttccaaac ccaagagtag tgttctacaa 
ttaacctcaa taccagttac aattccagaa 
ccggtggtta ttgctttgat tgtaataaca 
cgaatgtgct ggaaggcaga tccgggcaca 
gataaagaga gcgtgaagct tcttaccgtt 
ctaggaaaag gaattttagg aggagaattt 



cttctgccca gtatttgcag cagtaacagc 60 
cttgttgtta ctacaacaaa accatctata 120 
aatgttgtca caccaacaac tggaacaact 180 
aaaatgtctc tgatgtcaac agctactttt 240 
acaaccactg atgtcaggaa gaatgactcc 300 
acacttccaa atgctgtttc aacattacaa 360 
ccagatgcat caccttctaa aactggtaca 420 
aacacctcac agtctcaagg tattattttg 480 
ctttcagtat ttgttctggt gggtttgtac 540 
ccagaaaatg gaaatgatca acctcagtct 600 
aagacaattt ctcatgagtc tggagcgttc 660 
gtgagcagtg aatctgacag cccaggag 718 



<210> 31 

<211> 669 

<212> DNA 

<213> Homo sapiens 



<400> 31 

atcactgggg tgatcctgct ggctgttgga 
atctccctta ttgccgagaa ctccacaaat 
actattgttg tctttggcct gtttggatgc 
ctgaaactgt atgccatgtt tctgtccctg 
tcagggtttg tgtttcgtca tgagatcaag 
atgcagactt acaatggcaa tgatgagagg 
ctgagctgct gtggtgtgca gaactacacc 
catggcatcc cccccagctg ctgcatgaac 
aatctgactg tggccgccac caaagttaac 
ttcatggaga ctaacatggg aatcatcgct 
ttaattggca tgctgctggc ctgctgtctg 
atggtgtaa 



gtctggggca aacttactct gggcacctat 60 
gctccctatg tgctcatcgg aactggcacc 120 
tttgctacat gtcgtggtag cccatggatg 180 
gtgttcctgg ctgagctcgt agctggcatt 240 
gacaccttcc tgaggactta. cacggacgct 300 
agccgggcag tggaccatgt gcagcgcagc 360 
aactggagca ccagccccta cttcctggag 420 
gaaactgatt gtaatcccca ggatctacac 480 
cagaagggtt gttatgatct ggtaactagt 540 
ggagtggcgt ttggaatcgc attctcccag 600 
tcccggttca tcacggccaa tcagtatgag 660 

669 



<210> 32 

<211> 37426 

<212> DNA 

<213> Homo sapiens 
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<400> 32 

tccttctgta tgaaaatctc tgtggcatga 
cttcctgtgt atctgaaatt acgtgttact 
aatatttgtc ctgggacgtt gagatggtat 
aggtaattag agcatatagt gttttaaaaa 
cctgtaatcc cagcactttg ggaggccgag 
accatcctgg ctaacatggt gaaaccacgt 
ggctcggtgg cgggcgcctg tagtcccagc 
tgaacccggg aggcggagct tgcagtgagc 
caacacagcg agactccgcc tcaaaaatac 
atttagtaga atttaaagag aggcagaact 
caaataaaaa tacctgctaa acatcatttg 
ttgaattgac aaagtaggca gaataatatt 
agtctcggtc tattcatatt ggaggttcat 
aatatctcat taatatttta actaattcta 
attattttta gataacaaaa gccatggcca 
aagtcagata gttttttttt tttttttttt 
tgaaatacag tgatgtgatc ttgactcact 
ctcctgcctc agcctcccga gtagctggga 
ttttttgtgt ttttagtaaa gatggggttt 
ctgacctcgt gatccgccca ccttggcctc 
ccgcacctgg cccagatagt tcttttcttt 
aaaacaatca cggccaacat gagtgtatgt 
gtgtgcattt aatattcttg taataatatt 
gaagcagtga gggagaggag gagataagac 
gcacctcggg caggttctgt ctgcaatccg 
99999ttgtt gagcccccag ctgctgtttc 
atggggacaa aggctgacag tgctttgaag 
ttgaaaacat ctacacagga ctcgcttacg 
tcaatgtgac acttcattgc cacagtagtc 
cgggagagct gagaggcagc caggcaatgt 
aagatagaaa ggttatttaa gccagaggaa 
tagtgactag tgagctcctt ttgtagttta 
ttgcatagct ctgagaaacc tgcaacgtga 
taacaaagtt gacttgcaac ccgtgtaatt 
caaatcaaag cataagtctc taacctcttg 
ctaaaagcct cttatatgac catgaattta 
gagggagcag cacatcccat cagtcatctg 
tttacacagc aggatgtcaa atggatgaca 
tcatatcatt tttccactgt acatttgaat 
tcacttttct aagtattttt gcctcgttat 
ttttggcttg ccatttttca agaaaacatt 
tatttgaagc tggttaaaaa caactacaat 
agcttaaaaa gggagaggag gatttggttt 
cttattttta atctatcaca atcctgtatc 
caaaatatct ttatcatgac aagaacagtg 
gagtatgtat ttgacataat ttattacgaa 
tttccatcta aattagaccc caagatcaag 
cattggtagc cccaactttc cagagaaaaa 
ccaagggtat gctaaatcaa ccagtgatgt 
gatagaaaac aagataaaaa ctatgagtgt 
cagttacatt gtctctgccc agctttttta 
cttggtatgc aaacctcacc ctccttcagt 
tgaaattctg attatttaaa aatgatttga 
tctcaatggc tattcatatc tagcaccctc 
ctcccctctt ctctcacctg gttcagaatt 
cattccaggg taaggagaag cagactggtt 
agtactatgc ttccctctaa aacagacatt 
gattaggtac aggctgtgga tatttctcag 
ttgggttcag atttgctgga gaacaggagt 



tacagcttgt tactcaagtt aaacactttc 60 
ttacaagaac cttgaagagg gttctgcctt 120 
tattataatt agcaagattc aaaggatttc 180 
ataagaagcg gccgggagcg gtggctcacg 240 
gctggccaat cacgaggtca ggagatagag 300 
ctctactaaa aatacaaaaa aaattagccg 360 
tgctcgggag gctgaggcag gagaatggcg 420 
caagatcgcg ccactgcact ccagcctggg 480 
aaataaaaat aaaaaaaata agaagaaagg 540 
tcctaatatc tttccagtaa cctacttgtc 600 
gggaaataac ctgaatagtt aattagtatc 660 
aatatttatc ctttgaagtg cgactaatgg 720 
atcaaagttt aattttcttg gttagtttaa 780 
aaaaactgcc acacttgaat atttttaggt 840 
ctcattaaaa taaagttcta aaattaagta 900 
tgagacaggg tcttgctctg ttgcccaggc 960 
gcaacctcca cctcccaggt tcaagcgafct 1020 
ctacaggcgt gtgccaccat ccccggctag 1080 
caccatgttg gccaggccag tctcgaactc 1140 
ccaaagtgct gggattacag acatgagcca 1200 
aaaatttctt tttgtaaata cctaccagcc 1260 
ccttctgcgt tatttttctg tatagatttg 1320 
ctgctggttg ttaaaacttt attcagcagt 1380 
atgaccctaa agtctctgcc agctccatca 1440 
ttcttttctt agatgatttt tgatgagtga 1500 
ctcagaggcc tgcttgctct tgggtaaaac 1560 
taggtgccta ttcccttagg gctggagtat 1620 
tgctgcttac atatttttcc tgccattgag 1680 
gggcaggaga gctgcaaaca gaaacacaaa 1740 
cctcaactga ccacagtctc attattaaag 1800 
tcaaatagtc ccagtggatg agggatggaa 1860 
cttcttttgg ggacagcatc cactgaaggc 1920 
agattaggcc aaggcaaaat ggccgactct 1980 
ggaatttgat ggggggaaag cgtggcgcaa 2040 
tccttatgat cttcaaatag gattccagat 2100 
gatcttgcct agaaaacagc aagagtgcat 2160 
ctagcaagaa ttgtctccta agaaaattga 2220 
aaggtaacat aggcaagcaa tttaaaggaa 2280 
atcacttttc ttccactgta catttgaata 2340 
ctctttttat actttgcata tatataccat 2400 
ttcacagcta gatgagattt ttaaaatata 2460 
ctgagaaaga cctcttattg actaaagtgg 2520 
ttctccaaat gcctagaaat gtaagtgatg 2580 
taagaccttc cttggacatc tatgataaat 2640 
atatacaccc gggtggaatc ttgatttcat 2700 
aaagtgaatt aaaactttgt gttacaagtc 2760 
agatttggtg tttgtcttcc ttacatctgc 2820 
gcaacaactg ttagaaatgt tatagatata 2880 
atgttgtgaa agtgacaagc ttttgatcaa 2940 
tttaggatga ggcatcttct cattaaagtt 3000 
ctgctactga cattggcata gtttatagca 3060 
tattcaatgt tgtgtccttg ctgtgttctc 3120 
aaatgaaggt ctcctatctt cctggcaatc 3180 
tatcaaatgt tttcctctgt ttctccactc 3240 
catggacaag attgcatggg aagccatagg 3300 
cctccctacc tacactgatg tccagacctc 3360 
tctgttctca gagctcagga acacagcaaa 3420 
gttgccaaaa gcaagagatt ctgctctttc 3480 
ccaagcatgt gctcctcagt ggttggtgta 3540 
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aagtcggtgc ccactaggag ttgaggcaga 
aatctctcat tgacctacet agtttttgtg 
ctcttgacag agtaaggtgg gaaagacctc 
aaagtagaaa ctaccctccc cacccacccc 
atagtaattc caagagagta attctagaga 
tggaatgttt acctcttatc tcccaccttg 
gacagaaatt tttgtgtact ctcacacgtt 
acaagttcaa atgcatatct attaatgtta 
gaggttcagg cttgagttgg agcctcaggc 
ttccaactgc atccctagca tcagtgagtc 
gaactctgct gtgtgtggat cagcacctat 
acacatgcct attgatcatt tccataagta 
acaaaatgta ccaagttgga aattttctcc 
tatgctgaac aagtaagtat atcacaaaat 
aagaagacaa acgtaagaaa ggttagtagt 
agtaacagtt ggaattattt ttgtgtggtt 
agtcataata ccaggtgtag atttggaact 
atatttctgg aaattaacat gcagtatttg 
catatgcaaa atataacagt gaaacatcaa 
ggtacttcat tttttgcctt atacttttct 
aactctcata actagaattt ttttaactgc 
tcccagagtt tttaacatga gtgctgccta 
aacagccagt ttcagaaatg agatgttctg 
tactcctgaa tttcacaagc ctaatatttc 
tctaacatac ttgtgcttga tgaagcgtta 
tgaaagcaaa atgacggttt tcttaggcag 
caaatgaacg ttgagaggca gagagaaggg 
ggagacccag catagggttt ctgcagcagt 
gataggtacc cagccatcca gatcagaccc 
caaatgatca tcacatccac acaaatacca 
gagacagaga aaatctgtgg tgcttgggtg 
gccaactcta ccgcctagtt atggtttcta 
tttttttttc cactatgctg gttaatttta 
agagaaaaag agagcagaga cagataactt 
atctaatata gttcccaccc tgggtgttca 
gggcttgaaa ctggctccag acattcagca 
gtaattctac tgcgggtttt ctattcccta 
caccagctca ctcagcctcc tcattctgta 
ggaataaatt acaaaacaga gatggagaga 
ggggtcatgg tccagtatat tccatacatg 
ttttttttgc ttcccagtca taaggatttc 
cattttccta tttttagctt tgtttttgtt 
gggattctta atttcaaaac aattgaaatc 
tctgggtttg gattagaaat atccctgtca 
actctttggg aggcagaggc aggagggtcg 
gcaacatagc gagacaccca tctctacaaa 
acctgcttgt ggtcccagct acgctggagg 
gttcaaggcc gcagtgagct attttcacat 
caagactctg tctctgaaaa aaaattaaaa 
caactattgt gcaaatgaca attgttaaaa 
tcccagcact ttgggaggcc aaggcgggca 
cctgaccaac atagcaaaac cctgtctcta 
gggcgcgtgc ctataatccc agctactcgg 
gggagtcgga ggctacagtg agccaagatc 
aacaaaactc tgtctaaaca acaacaacaa 
ttgtttgttt tttgttttgt ttgagaaagg 
agtggtgaga tcatgattga ctgaagcctg 
tcagcacgct gagtatctgg gactacagac 
atttttagta gagatggggt tttgccattt 
aagggatctg cctgcctcgg cctcccaggg 
ctggccaaaa agttttaaat aaaataaaca 



taggtacctt gaagcccaga gaacaaacca 3600 
tagttgccct tggtaattcc ttagtcttag 3660 
aggtatctca cttgggtctg agttttaaag 3720 
acaaggccag tgcagaggca atagtattaa 3780 
aaggtgaaat gtccagctgc ccaaactaca 3840 
gaagatctgg tttttaattt cattcaggaa 3900 
tcacatctca atgcattttc tatatcgtgg 3960 
accttggaaa aacctgttaa ctcatcaact 4020 
aggttggttg tctattctct attctgtggc 4080 
cccaacctca ttcaaaacta gaatgatggt 4140 
gtatcactac ccttgataag taactcaaaa 4200 
aaagataggc atcaaaaaca ttgttgttaa 4260 
cagctctgag catctctcaa tgaagtgacg 4320 
gtgacctttc ggggcatctt agtagtgaga 4380 
ccagagaaga aaagaagaga actgagaaac 4440 
gttgttcttt ctggttataa ctttcctaat 4500 
ctgcatccaa gtctctcttg ctctcttaat 4560 
attataacat ggtcaatatt tagagcccat 4620 
tactaaatag aaatgtctga taaaattata 4680 
gtcttttcca agtattctgc aatgaacagt 4740 
ctgctaatta aaacaatgcc gtttcagatc 4800 
ttcctgcttc attccttctt tttctcttca 4860 
gtttgatggt aggccaggat caaattaaac 4920 
aaatgagaga tttcagctca tttgacatat 4980 
cttatgtgaa ccattagctt gaataatgtg 5040 
tcactaattg ttcttccctc agtgcttcta 5100 
.tgtggcaggt gatgaaggct gtccttctct 5160 
gcacgcagtg ttgagaatgc aatgcacaga 5220 
agtgctcaat tagaaggaag attttgcagc 5280 
tctagtgctc agtcttgagc cctagtatgt 5340 
tgtctgaaca gctagaactc cactgggtta 5400 
tttttaaatt ctatattcat acagctgacc 5460 
atgctatctt taaaagatga gagctaattg 5520 
gggcatctct ctggcttcaa tcactgctca 5580 
gagtctctta tttggagtta gacccagctg 5640 
gcattagcag atggtggaat cctcgaggaa 5700 
accaggtctt ttgagcataa tgtgctttct 5760 
actaaccagt ctctccttag ctctactcaa 5820 
aaagacagag agagaaagcg aggagagaga 5880 
ctagtgggaa gccagtattt tttttttttt 5940 
ttactgcccg cccctcccac ccccaagtgc 6000 
ttaagaaatc cttctcttca gtcttatctg 6060 
ttcaccaacc atcctatagc agaagcacta 6120 
cgagcacagt ggctcacacc tgtaatccca 6180 
cttgagcccg ggagtttgag accaacctga 6240 
aaaatacaaa aattaactgg gtgtcgtggc 6300 
ctgatgcggg aagactgctt gagcccagga 6360 
cactgcctgc cctctagtct ggcaacagag 6420 
aaaaaaaaat tcttgtaaat cttctacttc 6480 
ataggtcggg gcggtggctc acacttgtaa 654 0 
gatcacttga ggtcaggagt tcgagaccag 6600 
ctaaaaaagc aaaaaattag ccgggtgtgg 6660 
gaggctaagg taggagaatt gcttgaacca 6720 
atgccattgc actccagcct gggcaacaag 6780 
caacaacaaa actatgaaaa atgtggggtt 684 0 
gtctcactcc cttcggccaa gctggagtgc 6900 
gactttctgg actcaagcca tcctcccacc 6960 
acatgccatc atgcctggct aattttttat 702 0 
tgctcaggct gatctcaaac tcctgggctc 7080 
ctctgggatg acaggcatga gccaccacgc 7140 
tgtcagattt tacctatgct tctacaaact 7200 
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attttacaag cttagatttt ttaaaaaaac 
ctgctaaaac caaaaatata agttattttt 
gggtgtttgc ttgttttatt tttgtttatt 
gttctactca tttccacacc tggtcccatt 
agtttctatt gttcataaac aaaaatacta 
cgcctcttct tcctcttctg aaacttctag 
ccaaacgcta tcttccagat aaattcccca 
ggcactgcag ttaatacaag aagggactgt 
taagacagaa agatgtgaga gtgcacctgt 
acagtttaca gttttactcg gtcagcttta 
ttttttttta gccttgggct ctgatatcgt 
cagatccttg ggactcgtga aggggggtag 
ggcactgaac ttatagctcc ccttacatac 
tattatcttt gctgcgcttc ccaacaatgc 
ccattttact gttgacaaca ccaagcttca 
tctttcgttg ttttcttttt gttgttgttg 
gcctaggctg gagtgcagta gggggatcac 
aagtgatcct cccacctcag cctcccatgt 
ctggctaatt ttttgtattt tgtgtagaga 
tggtctcaaa ctgctgggct caggcgatcc 
tacaggtgtg- agccatcgag ctggcctgaa 
ccacatcatc tggctcctat aaagaaatca 
gaggaacaag cggtaaatga gtgaagggtt 
tgccacctgt taggtcagga gatgagcacc 
cctgtgagaa gggacaggca gggtatcagg 
ataagacagg aggtagaatg agcaacctga 
gattcagcag aacgagtaag gagaagccct 
agacacctgg ctcactggtc agctgcaaaa 
tgatgaggtc ttaataagga acaacaattc 
tggtggaaaa gagttt.tctt tttctctttt 
tttttttttt tttttttttt tttgagacag 
tgcagtgaca caatctcagc tcactgcaac 
gcctcagcct cccaggtagc tgggattaca 
tttttttttt gtatttttag tagagacggg 
aatctgacct caggtgatcc acccatctcg 
agccaccatg cccggacgag aacagttttc 
tgctttcaca accgaaatgc gtgctcagag 
cttggaggtg tttaatcacc gtaaattcga 
ccgggcgatc gctcactctg agcagcgtcg 
ggggtctccc tcccttcccg cagcactcgg 
cagggaaact cagccggctc tgggaggcgg 
tgatcgggcg ggggaggagg ggcagggagg 
99cggggccg ctatatcagc agagtccctg 
gcggcgccac cgcggaggac aggggcagct 
cgcgagtggc ggccgcgggg ccccggacaa 
agccctctcc gagtccgggg ctgggtccca 
caaagagaag gcggctgtgg cggcagcggc 
gccggacgcg gtgctgatgg aggtggaggt 
caaccaggtg agggcgaggg gcaagaaggg 
cgcagcgacg cctggcactc tggcgcgccc 
cagccggggg gagcgcgtcc cctcctctcc 
cgcgcgtggg gtgcgcggag aaagcgcgca 
cagcccgcag ccgggatcca ccccccagcg 
cggaagaagg cggctccgca cacctgccgc 
cccgcggcgc ctggcagtgc cacccgcgtg 
ctcgggcccc aggggttctt ggcagacaag 
ctgctgctct caaatgcacc gttcacctgc 
aggtttgggt catctactgc tcggttgttt 
gatcggtgcc aaatagtgca gaggtggtat 
gctgtgccct caacccctct agctctgaga 
gacacttgtg gcgtgttccc tcaatgtgtt 



aatgaaatca tacttgcaaa agaaaaatcc 7260 
aaagtagtcc acaaagtggg tatttggttt 7320 
ttttttttct tggccaacca atattttccc 7380 
gattctatga gtttccagtt agccagcttt 7440 
accaatataa ctggtctccc tattgcccct 7500 
caattaagca taaagtagac aaggaatgaa 7560 
gattattagt aaactggaat tcagggaata 7620 
ttcagcccac aatagcatga ggtgtattta 7680 
tcctctgcaa cagtgggggt taggacttgg 7740 
gcaaagaact gtgtgtggga ggatccctcc 7800 
acctggttgt tcggaaataa aggccactaa 7860 
ggacaggaaa agtcatcatt aagcagtgaa 7920 
acggggacat tcaaatgctt ttgtgaacgt 7980 
tgggtggaga cagagcagat attgccatct 8040 
gacagatgaa gtaagttttc tctttttttt 8100 
ttgtttagag acagggtctt ttgctctgtc 8160 
agcacactgc agcctcgaac tcccaggctc 8220 
agctgagact acaggcaggc gccaccacgc 8280- 
tgggggtttc gctgtgttgc gaaaccgggc 8340 
tcctgcctcg gcctccaaaa gtgctgggat 8400 
gtaagtttgc taagtttcca cggctgaaac 8460 
aaaaggtagg ctatgtaata tattggcaaa 8520- 
gtagaccttt aatagctaat attgcagtaa 8580 
ttaccttaag acgaggacaa catctggttg 8640 
tgctgcacaa atgtttaatg aatgagtgag 8700 
gagagggcct ggtaccctgt aaggcgtttt 8760 
tccggagtgt aacacaccag cactagacca -8820 
actttcatac tcagattttg tttttctcaa 8880 
tgcctccaag caacccactg tggctaatcc 8940 
ttttttcttt tttctttttc ttttcttttt 9000 
ggttttttgc tcttcttgcc caagctacag 9060 
ctccgcctcc tgggttcaag cgattctcct 9120 
ggtgcccgcc accacgcctg gctattttgt 9180 
ggtttcacca tgtttgccag gctggtctcg 9240 
gcctcccaaa gtgctgggat tacaggcgtg 9300 
tttaggcttt gggttgctcc ttttcctttt 93 60 
tgatccaaga tatttgaaga acagtggcag 9420 
gacggcagaa aggcgtcccc gcctggagcc 9480 
cccagcgggc agaggcggct ggtgtgttcc 9540 
cgcccgcaag ctgccacctc ccggggcggc 9600 
gggccgcggt cgaggggcgc cgctattggc 9660 
ccgtgattgg cggggacccg agctgaaggg 9720 
tcgcagcgca ggcagttggg ctgctggagt 9780 
ggcgggcagc gggtgagggg gtggcgggga 9840 
gggtccgcag agctgcagcc ttcgagggcc 9900 
ccagtgacaa ggcggcagcc ccgcgcacac 9960 
agccccagcc atgctgtgtt atgtgacgag 10020 
ggaggcgaaa gccaacggcg aggactgcct 10080 
gccccggcgg gtcccgcgag ccgagggcct 10140 
cctaataggg gccgggtagc actgcggcgg 10200 
acgggcgtgg ggcgcgcggt ctcctcctgg 10260 
gcgggggtcc ccagcgctga gggccgggcg 10320 
ccccatcatc cccccaaccc agcactttcc 10380 
aggtatgtgc gtgatgccgc ctgtcgggtc 10440 
ccaggatggg atggagtggc tcgaagcagt 10500 
ccgggccctt gtctcacgct gcttctcagg 10560 
atctccgggt ttgcggggga cgggaggaat 10620 
ttaagcatgt gtttccttaa cagtgaggga 10680 
ggcagacagc acatgtgatc ccaggaaaac 10740 
tgtttggaaa accgcttgtg aagcttagct 10800 
tgatttttgg agtccaaatg gttaaaattg 10860 
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cccagataat aagtcgccaa aaatcagctg tgcagagtat gctggtggag ggaattccgg 10920 
tgattggaat acgaaggaaa ataccctgta gtttcccctc ctcatctttt ggaaggctac 10980 
ttttgaggac tccttttttc tctattgcaa ttggtcatgc cctagacgtt aaaaggaatt 11040 
atgagcctcc atactagagc tcgtggtttg gtatcattgg agccgtggaa ctttgttttt 11100 
ccagtttaga tcaggaattg taacaccatt gaacttfcgta aaaagcacca gcaatcttag 11160 
cctcagggag ccgttgggtt tgctttgata cgtaccattt gctcatccag gctgcattcc 11220 
tttttgtttt aggtgtgcag gcgactggga atcatagaag ttgactattt tggactgcag 11280 
tttacgggta gcaaaggtga aagtttatgg ctaaacctga gaaaccggat ctcccagcag 11340 
atggatgggc tagcccctta caggcttaaa cttagagtca agttcttcgt ggagcctcat 11400 
ctcatcttac aggagcagac taggtaaagt gagctaaaat aaaccaatgt caaattgacc 11460 
tttggttccc tttagaaggg ccgctgcacc ttcccagaga tactcacagg caagtttgtt 11520 
ttgatgcgga gttccatctt aacttaggtt ttccatgcag gtccttttgt tgaggtggag 11580 
ggggagctac ctacttggtc tgagtgcatt ttccaatcct tcttttagtt tttcttgtct 11640 
ttataaactt gatgggtgag cagggttgaa fctcttacaaa cacttgagat aagtgctacc 1170Q 
ccaggaaaaa aaaaaaaaaa aagaaaccac cctacccgac tgactgactt cctgatagca 11760 
gcatctaatg cccgatagta acctctgcct cagcagtgtt actataggtc attgcagact 11820 
gttctaacag aaagcaggaa acagttcctc ttgggttact taaacttggt cagtttcttc 11880 
agcctagtgt cagattacag tgtgcagcca agagctctgt ttgacttcat gcagaatttt 11940 
taaagttttt aagtttcttg aaaatgtaat ttcatgaact cttctaaggc tactgtaact 12000. 
gaattccaac ccacagatat gttacacacg attggtgagt atagattgaa tttatctctc 12060 
tacgttgtaa aacaccacca acagtggtag acaactgaag catgtggtct catttttcaa 12120 
acaaaatatg ttctcccctg gactgactct aatacttgat tctcaagaat gagccaaact 12180 
aggaaattga tatttaatat ttattgaaag gcaggagact tcaatcttac agtggcatat 12240 
caaaaaatta aaaaggaaaa cagctacttt gaagacatag caagctttgg atctaagttc 12300 
taatgttttt cataattctt tggctgagaa atttgccatg catatgaaaa atgtgattct. 12360 
aaaaatttta agtaatgatg aatgagcatt atcctttaag agttttttac atgacatttg 12420 
cttgtttgtt ttaccaaagg actgataaag actcattttg aaatacttat catttgaatt 12480 
tgaaatttcc actttgcctt gtaatcgagc tttaaaggtt gaggcagacg tttaattttg 12540 
tttctgaatg aagatggtat- attgagttct tggtactcct gaaaatatct tgcaaaatat 12600 
tcaagtgatt gcatgcttaa ggatgtttta gctgtctgta ttaatcagaa tagacttttt 12660 
aaaattatta tttaaagccg atttgtgaaa gctttgcgct tcactgtcat aacttgcagt 12720 
cgaatacaag atataacaca acatattgga attttcattg tgtagtccta ttatgatttt 12780 
gtaattattt caagatctct agatgcaacc cagttttgat ggcacaaaat tattttttaa 12840 
atcttcagaa gcttggagta ccaaataact gcatttaaac aatggctgca gtgataatag 12900 
cataatacat ttgttttatg aatgtattca gactttataa ttgactagta gatggtctct 12960; 
acctgtgctt tcctgtaatt gggttagtaa ctattatcaa atcaatttta ttcatgtaag 13020 
aaatagagac attttatgaa ttagaacttg aatcaaattt cctgtcttgg tctctccttt 13080 
attgattcaa ttgacttgga ctcttgagat tcataatagt actcaaagaa tgtacatacc 13140 
tagttcaact aggtaatttt aattgatttt aattcttttt gaaattgtat ggaaaagtta 13200 
agtgtgacct taacttttaa cttgctttta atatgttggt gaattttact tggtttcatg 13260 
gggttggctg aaatacataa ctgacactta agttttaata actagataaa gtgatttgta 13320' 
attagcattt gtacctctta attaggacat cagaagctgt actgggtcca gtttacaatt 133 80 
agcattgttt ttacatgcat gaaactatag aacaaaaata tgtatgttta caaatgctag 13440 
caaatgaagc tggttcgtaa acttctttga tgtttaatta tttgttgtaa aatacttata 13500 
taaaatgcca tgaatataaa ataggtctgt ttatgtagtg agtaaattta gctttgacaa 13560 
tccagttatg aaaggtgatt tttttattct tttctaaatc atgagggtgc atgtagtgta 13620 
gtatactgaa agtatctaga cagtttatta aatgatgctg aaatatcctg gcagagttgt 13680 
cctctgggga caattaaggt agccaagttg ggaagggcag ttaacttatt agttcatatc 13740 
agattaggga ggcccttgtg agaatgatgg gcaggaaggc ctgtttgtca taggacagca 13800 
ccagggaacc aggcagaagc cctgtattgt agtttcagct ctgccaccaa ctaccagcca 13860 
tccagactgc tatgggccca gctctacatc ctacttgaag gcctctgaag agatggtttc 13920 
taaatttctc ttagcaataa cttttttcat tgcttttgtg tcctctttat attattttcc 13980 
ttaatgtttt cctaaatatg tgtctctgaa aacagaaaaa gcacatcaag tgtttgctta 14040 
gattggtagg tagagttctg atttggccta attttagatt tgattcttct atctagatta 14100 
tgctttgctc ttgaatatga gcctcaaatg taaaaggaga gtcttttact tttcagctgg 14160 
catatttcag agatggagac agcaggttat tttcagcaga tgtttgtgat gccatggaat 14220 
aaaatgaata gtgaaacaaa ttaatgtatt ctggaagtag atctgaaata ataatcatct 14280 
tggaaattct tgcctttcaa aggctttgag tttactgcaa ttctgactgg attttgtcaa 14340 
catttccaaa accagagatt agagaagtat atgcttcatc ttcacaatgg taattatacc 14400 
atccactgcc aataaaatct atattttgct cccgacttag ccacgtttta gcagagctct 14460 
gaagtctttg ctaggagacg ttttgactta ggtaaggctc accaacacat ggattctctt 14520 
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ttccagaaaa caaccccatt ccaagagctc 
tgctctaatc ctggatgtta aatttcatcc 
tgactctgac tcgtcccttg ttaaatctgt 
gccctcagaa aagtttccct agccttgctt 
atctttcctt tatagcattt aatgagctta 
tttattatca gtcactctaa taacctaaac 
atccccagag tctaataagt gtctgttgca 
gaagtaaaca aaaatggggt taactgataa 
gagatgtttt tcactttgct tttataaact 
accatttcaa aaatgttttg tagtgattat 
cacattcttt tgcttccttt ctttcacccc 
gtggctatta gttctttcct aaaagaaact 
gatagttttc aagttatagc atcactttaa 
ttaactaagt atttccctgt cttccaacaa 
aaagattgca tgcccaaaca caaaataggc 
tgtggttatt tccaaagaaa gtatttaatc 
tttgttaagg ctataggatg tttgtgttat 
tgtctgggta tctttaggcc ctttttgaat 
tcaaggaagg tttttaaaac gacatgtaaa 
ggtcagactc aaggtgacca gtgttgagca 
aatggtgtcc cactgtggcc tgttcccagc 
agtaactcag aatgtgaagg cagttaaaaa 
cctggcctca tggaatgaat gtaccaaaaa 
aagagattgt agttaacatt ttcagatttc 
tggggatcta ctgtgagtga ataagcacat 
tttagaaagt gttcttctgg tgtggggttg 
gctgctgccc tccacatctt tttaactgct 
tcattttgta ctttgggctt tgaaaaggat 
gtaattattt ggctgtgaca agtttctcag 
ggtggttcac gttagatatg gctagttact 
gtattacttc cttaacttat gaaaattttc 
cagggaacac ctatgtatat atacacacat 
tatatatata tgtatgctat atattctata 
agtgtacatg tacactatat attctactct 
tactaaattc taatattaat agtttactct 
cagtcctcta tccacccatc aatctgtctt 
tataagtatg tttccccgta aatacttcag 
tgcagttttt tcttttgatg taaaatttac 
ttgacaaaca gctgtgcttg tttaaataaa 
actccagaaa gttccctgaa gcccttctgc 
acccaccgca caccacacct ctgtcatgtg 
cggccttatc tatatggaat cttgtggtat 
atcacagatt ttttgagatc catccatatt 
attgctggat agtattccat tgaatgaatc 
gaacacctgt tttccagcta ttatgaataa 
ttttttgtag acacatattt tcatttctct 
ctgggtcatg gagtaagtaa tcatttcatt 
gctatttggc aactgtgcta ttctgtactc 
acatccctgc cagctttctg gtgggtgtgt 
tttctctgac aattcatatt aaacacttgt 
tttcaaagtg tccaagtcat ttactcattt 
aaattcttca tgtaccctag ataccagtcc 
tcctcctgtg gcttacctgt ttttctgatg 
tgaagcctaa tttatccact ttcttctttt 
gctacctgga agtcatgaag atactcttaa 
ttttacattt agacccgtga tccatcttga 
acaaaacaga aaactctcat agcaattctg 
ggcagtcaaa gtttgtttta aaataaactg 
ctggctgatg atcaccgtgg gttctgacaa 
tggctagagt cagtcatggc tctccaggag 
tttgaaaaaa atagctgctt agctgtttta 



cgtgagtccc agactaaatg ttcacagaaa 14580 
agatttcagt gatgctggca gtgatgagtt 14640 
cctacctttc tgacctcagc tccatcctca 14700 
gggagactaa actcccccaa gacatcatgt 14760 
taatactaca tatacttacg tggtaatttg 14820 
tccattaaac agggagctta tcaacattgt 14880 
tatttgttga atcatagaat taagaacttg 14940 
ctactaatat aagctttcct aatagatttt 15000 
gaaaagttga gagtatctaa aagaaatctc 15060 
tttctgtttg aacttaactt agagcttcct 15120 
ctctacacca tcctagacca tgtgtttatt 15180 
accacttatc tgggccgtct atgaaagtca 15240 
ctgcaaccca tttatagtcc taagtacata 15300 
aaatcacttt tagacatgtg gaaatctggg 15360 
cctggaaagt aaaaacagta aaagcaggca 15420 
aaattttaaa tttctgatat aattttttct 15480 
tatatgtgtt tatttcagcc aaggaacgcc 15540 
ttctggtact tatatatttg tatgaaatat 15600 
attaaatctg agcatttaga aggcacctag 15660 
gctgtaggga cactaggtgt gtttcctctg 15720 
cctcttctgt accagcagca ggacctagca 15780 
gatgatgagg tctgaaaatt cctgaacctt 15840 
gcactccttg gctgatctat attgttggga 15900 
agggctgcct agattggtgt ttgcctagga 15960 
ttttttagaa gtgcagattt tctgctttca 16020 
tgatcacttt tgaagttgga aattttccca 16080 
ttagagcagg aacactttca tcagtgattc 16140 
ctccttaagc ctacatagag acctaacttg 16200 
tggcaagccc tccatgaagt agatagatgt 16260 
tgaatccttg accctaaggg atttttacta 16320 
aaacagtaca ggaaaattgg agatttttta 16380- 
tatatgtgtg tgtatacata tatctatata 16440 
tagtgtatat atacagtata tattctatab 16500 
atagt'atgta tactaagtat atactatata 16560 
acatgcttta ttacatattc atccatttat 16620 
atttttagat gcatttcaaa ataagttgta 16680 
catgcataac attaactaga actcaatgtt 16740 
ataaatccta attataccat ttaatgattt 16800 
actgctatca aaatttagaa cattatcatc 16860 
agtcaacccc tccccttctt tcccaccccc 16920 
ttcttctacc agagatgagc tatgcctgtg 16980 
gcactctttg atatctggct tcttttgttc 17040 
gtcctatata tcagtggttg gttcttttat 17100 
tagtgtttgt ttatccgtac tcctaataat 17160 
agctgccata aacattctag tatgtacctt 17220 
tgaataaata aatacctaag agtggaatag 17280 
ttataactaa ctgccggacc ttttcccaaa 17340 
ccagcaagaa tgtaagagtc tagttcctcc 17400 
agtggtagag tgttgtggtt ttaatttgca 17460 
tcatgtgttt attggccttt catgtatctt 17520 
ttgttgtttg cttttatttt tgagttgtac 17580 
tttgtcagat acatgttttg taaatgtatt 17640 
ccttttatga gtagaagttt ttaattttgg 17700 
gtggtttttg ctatgtcctg agaaaccttt 17760 
gttttgtttc taaagcgtta cggttttagc 17820 
actgatttgt gttttactga aattaaagat 17880 
ttgtgatttg atagctttta aatataactt 17940 
tggttaagtg actcattgga ctgaggcagg 18000 
ggtgagagca gaaccagcca ttactcacta 18060 
aaatacaatt caattattgg taattgagaa 18120 
aagatgtagg ttagttctta aattttgagt 18180 
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tcaataatga atctggatat agttatttta catttgtcat taaaagctct taaaaatggt 18240 
gtaactggtg aggtaactgg agggcagtaa ctgagaggaa ccctctatga tgagcagatg 18300 
aacaacttcc aattggtttg caggaagttc tgctttgatt cctagataat tgctttatga 18360 
gacaagcctg tgtttagagg aaagttctct gattacaact cttaaaagat aaatgatcta 18420 
acttcattcc ttaacattgt aagaaggaat taatttttaa aagagagaaa atttgaagta 18480 
ctttgaaaga aaaatatagt aagaatatgt gattcatttt taaaattaaa atttggcata 18540 
tccttatatt cactccatta aaaaaaaaat ctataatgct cagtaaatgt taattcatct 18600 
gtgcccacga tgccaggaca tgagtttagc cagaatgtta cgccttgggc cccaaaatgt 18660 
gatccatata ttgaaaatat cagttttctt agtaactggg taaaacttaa agaagagtca 18720 
tgaattagaa ggtataaccc gaagaatgtt taaaaggtgc agtttgagct tatttatgct 18780 
cataggatgt attcatggac atttccttaa gacagagaaa acagtttttt tccaaaggct 18840 
ttctttctgt ttgtgattct aggatgtagc ctctattgaa ttgaatatgt catctacttt 18900 
tgatctttag tgcaaaagca ttcactgcag gcataactta tttgaccaca tctgcttgtt 18960 
ttgatattat tggtaacatt ttgcctactt tacaaaaaaa aaaaggaggg ggcaaaaccc 19020 
aggagccaga tagttacaat ccagatggtt tgaggggaaa atactaagag aaaatacttg. 19080 
attcaaaacc acccataaat attgagccat cactgaagtt cttgttggaa acatgtctct 19140 
gagctctgct atcctctgtc ttggaaagag cctattagag tgctgatctt tgctactagt 19200. 
actctgttgt actgttctcc tggagagcat aaacttgtca cccaaaagct agattgtggc 19260 
tggagttatt ttgatgggat atgtcccttt attgtaaaag gctgtaagtc catctaaaaa 19320: 
ggaactctca gacatgttta ccctaaaacc ccagcttagg gctgggcaca gaggcggtgc 19380 
aagacaaata tttattggct tgaaatgaaa aggttgcttt atagccatga aactgcaaaa 19440 
tgcaggaagg gactatcaga aagctgatgt tgacagtaag gagaaggatt tttcatgctt 19500 
accaggcatc ctctgcactc caggctagaa tgtggagtat gtcgaaaagg tcaatcatcg 19560 
cccttgctag atcttttctt aaattctggc ccatatgctg agaaggatca gtggtgctct 19620 
caggctgcct gccacctgtt tacattctgt tactgcttct ttgcctttga ttttggccac 19680 
tgtctctccg gaagtgtagg catggatagg ttgcaaaaag acacggaatt gattcaaaac. 19740 
tcttcttact atctaataaa gcaggaacta gtctctaact ttacacctga aaaataagtt 19800 
aaaagccact tttgcctgta atcccagcac tttgggaggc cgaggcaggc agatcatgag 19860 
gtcaggagat tgagaccatc ctggctaaca cggtgaaacc ccgtctctaa taaaaataca 19920 
aaaattagac aggcatggtc taatgtagct atcgggaggc cgaggcagga gaatcgcttg 19980 
aacccaggag gcggagcttg cagtgagccc agatcgtgcc atagcactcc agcctgggcg 20040 
acagagcaag actccatctc aaaaaaaaaa aaaaaggcca cttttacata agcagtaatt. 20100 
aaactaagaa gacttcgttt gtggcaatat tcttcaagtc tttcagagcg taatttcttc 20160 
tttaacgaaa gcatagatgc agattttagt ttcctaacag cacacctcca ccccagtcga 2 0220 
atacagagat gggtacattc accaagatga agtttatcaa atggtcatct aagaagcctt 2 0280 
ttgaggcctg caacagtgta gtaaaccacg gcttgctgag aatgctggat ctcagtcctc 20340 
agatagctat tttacagcaa attattttca tggtgattcc tttgccccag tgggggctcc 20400 
tttctcagtt tagcagtatg tcagaaatac tttaaagatt agcagatgtt tgggttaata 20460 
aaaaccatct ttatcttctt tgaggctatt acacattctt actatgattt ctttacacgg -20520 
gctttgaaaa aaagaaaaaa ctgcagtatt tggcagagtt tcatcatttt aaatatttct 20580 
ttatcattat agaatgcaca aaacattgaa tttaaatact tcttagtgaa aataagatta 20640 
atggctcttg tcagccagac attgtagact ctcagtatag cacctcctta gatttgtagc 20700 
ctcactgcct cctccttagt cgattcttac cttgctcatg ttcctctacc tggaatgtca 20760 
gacacagata tattattaaa cagaaacagt gctgaggaca tcgcacctgg ccaaagttac 20820 
aattcatttg ttaatgggac gaataatgtg gcaattagcc ttgtttgaga ggttatgaca 20880 
agtcatcgaa ggaaggttaa aacttcacat ttgccaggga cacttgttat aactgaggcc 20940 
aatctgtcta cagcagttta ggtgctcttc agagttttgg gcagtgtgac cagtatctga 21000 
attttacagg agtttttaag tgtgacataa ccttttagta aatgtagaat atagtattgt 21060 
atacaactag gatgggctta aacaggatga aactaaggtt ggaaggtaaa ctaatcacac 21120 
ataatatgca gttttatgta catttttgga gctctctgat gttcgaggca cttaagaagt 21180 
catacataat atacatgtta tgtcaaatac tgtaccagag gaatagagga tttgcatgtg 21240 
atacagacca aagggtatcc aagcaaggcg acagaaagaa tggccctcag gacagaggga 21300 
gcagcaagac cagagacacc agagcatgaa catgcttcct agatttccca gggagaggaa 213 60 
tcgttcccta tcctggggca tagcagctgc agggaatgac aggagacgtg gctggaaagc 21420 
tggggccaga tggcggagac tcctcagctc cacgttaaca acgtgctccc ttggcaagcc 21480 
gtacagatcc tttgaaggat tttgagcaga gaaatgacaa gtttatacta gaaacaagca 21540 
gcatggaagg taggctgcct gcatggagtc tggaggagga gagcagcgca gagaatagtg 21600 
taaattcttc ctgcaagtag tattgaggag gtacaaatgg gaggatagaa ctggatttaa 21660 
atagttttca gagagaagaa agtcaagtga aataggacaa agagtccaaa gtcagtccgt 21720 
ggtctccatt cggagaaaaa gggcttggga aagaatatat ggagtttggt tttgaatgag 21780 
ccaaaattga ggtaccgaag aacatccagg tggtgaagcc tataggagat tggacatttt 21840 
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tcatgtgatt cttaggacag aagctggcac tgagactaga gattggggta tcatttgaat 21900 
aaaggtgaga attttgtctt tatgtataga gttccttaag attctatcag aatccatgtc 21960 
aagatacaat ttttctgatt aaaataattt cttttaaaac actataatgc agaaacttat 22020 
gtgtaattat tttatgtttt gtaaccttaa tgttaccgaa cttgtgttaa ataagtttat 22080 
cttgtttggg tcacaacttt tattccagag aaacgcagtt cttattttga ttttgcctta 2214 0 
atactgatga tttttttttg aagttcttta atgttaagca ttttcagtgt gacttttaaa 22200 
attgctttcc ttaaaagtga ctgtgaaatt gctaagtagg ctgagattga tgtcaggtta 22260 
tccccaagca taacctcact ctcaccttgc tttgcaggca tatctttttc ttgcacatca 22320 
aggaggccct cttggcaggc cacctcttgt gttccccaga gcaggcagtg gaactcagtg 22380 
ccctcctggc ccagaccaag tttggagact acaaccagaa cactgccaag tataactatg 22440 
aggagctctg tgccaaggag ctctcctctg ccaccttgaa caggtgaggc tgttgaatat 22500 
agtattgttt acaactagaa taggcttaaa caggatgaaa ctaaggttgg aaggtaaact 22560 
aatcacacat aatatgcagt tttatgtaca tttttgagct ctctgatgtt cgaggcactt 22620 
aagaagtcat acataatata catgttatgt caaatactgt accagaggaa tagaggattt 22680 
gcatgtgata cagaccaaag ggtatccaag caaggggaca gaaagaatgg ccatcaggac 22740 
agagggagca gcaagaccag agacaccaga gcatgaacat ggcagcatca gggctactgc 22800 
atatattcat agagctatca aatgtataag catttccaaa agaagatgaa tctgtggtac 22860 
atacacataa tttgtgaagt taagactggg ccattgccca atttaaccaa atattttcaa 22920 
aaaatttgtt agccttttat ttgaaaaata tgtaaacaca atatgaaatg ctatataaaa 22980 
tgggaatttt ttaaatctgt gcctttaagt acaaatctcc taaaataaaa aatctattat 23040 
gtatattggt gttttcttca tcccagcaag aattaaacca ggagatctaa cataggcatt 23100' 
ttagttatct attcctgcat aacaagttac cccaaaactt agtgacataa aacaacaaaa 23160 
attgtctcac agttctgtag gtcaggaatc tggccatgtc ttggctgggt cctctggctc 23220 
atgagactgt agtcaagctg caggtagaac tctgtctcat ctgaaggctc gactgagggt 23280 
ggcctccatg ccaggttgac tcctgtggtt tgttggccta cctccttccc tggccacagg 23340 
ggcctcaggg gtcaacttta tacttataaa ctatatgtgg acaaatgcat gagactttcc 23400 
aatatgtaaa tttgacttat gtatattttt agagactttc cataattctt ccaattcatc 23460 
acccatccag catccccaaa gtgtttt'tac caagtattta atagttgaga tcccagtgtc 23520 
ttagacgttt tttatagtaa gttcgctaaa tacatgaaac atcagtaata cataagtttt 23580 
aagttgttgt gattcatcag tgttagtata tttcactcgt gaagactaca taggtttatc 23640 
tctaaagcta atatctgtat acttaattct ctgtcctctt ggtgtcctcc agcattgttg 23700 
caaaacataa ggagttggag gggaccagcc aggcttcagc tgaaatacca agttttgcag 23760 
attgtgtcgg caatggaaaa ctatggcata gaatggcatt ctgtgcggga tagcgaaggg 23 820 
cagaaactgc tcatggggtt ggacctgaag gaatctcaat ttgtaaagat gactttagcc 23880 
caattaatag gtaagccaag acttaacttt ttttgaccta agcatgtgta tacatctgta 23940 
gctgtcaatg taatagaaaa taggaaggga tttactcgac agtcagctct taggaatgaa 24 000 
agatttcatt ttggtatgta cattaatttt attcaggcct aaataaccat tttaaatgtt 24060 
attcaaggta tacaatgtgg cagagttaac gttttccaaa taacccattc actgccataa 24120 
aaaacttgtt ttcagctcta gacatgcatg tgcgcacacc cagcacttgc tcccatactt 24180 
ccctccacat atgcccaact gcttttcact gtatctttac aataaggcag cattatggtg 24240 
atgtgataac cccagaggaa gcgtctgatt tttctgctag gtcatgagca aatggggatc 24300 
ccacaaaggc acacacatgg tgaagaatca ctccttctag atctgctttc ttttctcttc 24360 
ctgtctctta ggatagctta tcctgtggtg cagatggcca cccagtcagg aaagaatgta 24420 
tatttgacgg tcaccaagga atctgggaac agcatcgtgc tcttgtttaa aatgatcagc 24480 
accagggcgg ccagcgggct ctaccgagcg ataacagaga cgcacgcatt ctacaggcac 24540 
gtatctcgtg tgcttggtca cctcagcacc acagctctca ggtttttagg tgacaaccag 24600 
gtttctacgg ttccttggat tgttgtgtca atgagtctag tacagaattt aagaaattct 24660 
gaacattttg tttccgtagt agcagtggag tccttattaa tgtagtcttg ttttacccac 24720 
agaaggtgca tgtgtgtgag ctgcacaaac acattctctg cttacctcct accgtattct 24780 
cttatgccat taatctagac acaaagtgtg ttaggagatt tctatgccta tttaatcaat 24840 
acaacaaccc taaggggtta ttattaccct aatgttaaag atgagggaac tgggaggata 24900 
attatttact tagtctagga ctcagcttca aagccaagtt tgattaccct aaaggtaacc 24960 
ctgagggact gggcctgctc cactgctcag gagaaggata gcacagatca tcttttcttt 25020 
ctggcagagc tgctatcctg agtcgtcact gtgtatggaa ggatttttta atagcaatat 25080 
tgattccctc atttcagagg gtactttaaa gccaagttgt gattggacct cacgtatttg 25140 
gacaattaaa gctaagaaat ttaaagtcgt agacaacttt aaactttttt attttaaaat 25200 
agatacacaa attgtgaaac aggatgggaa atttttagac atttctaacc taaaagccaa 25260 
gacttcaggc agatgccctt tttcttccat aagcaacttc actcagtagc gtctgtcctg 2 5320 
gggaggaggt acgtgctcac tgccctctgt atttactgct ttacggaagc cataatgtca 25380 
ggagatgtta gagaaacaga ggtgtaatca ctgagaatat ttaccagacg taaaactgga 25440 
aggacttact ttcatacatg cagacgagac tatgaaacat ctgctgacat ttctgttctt 25500 
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attgacaaca gcgaataagg gtgctgccag gctctttggt gttaaagtag atgttcaatc 25560 
ttgccttgca ggtgtgacac agtgaccagc gccgtgatga tgcagtatag ccgtgacttg 25620 
aagggccact tggcatctct gtttctgaat gaaaacatta accttggcaa gaaatatgtc 25680 
tttgatatta aaagaacatc aaaggaggtg tatgaccatg ccaggagggc tctgtacaat 257.40 
gctggcgttg tggacctcgt ttcaagaaac aaccagagcc cttcacactc gcctctgaag 25800 
tcctcagaaa gcagcatgaa ctgcagcagc tgcgagggcc tcagctgcca gcagacccgg 25860 
gtgctgcagg agaagctacg caagctgaag gaagccatgc tgtgcatggt gtgctgcgag 25920 
gaggagatca actccacctt ctgtccctgt ggccacactg tgtgctgtga gagctgcgcc 25980 
gcccagctac aggtagggga gtcagctgcc cacttttgcc tgcagcctca cctatccctc 26040 
ctcttaacgg ggagtaggag ccaggtactg gctcgctaat gcacagacgg ggaatgccca -26100 
tcttcacccg gaaagggtct ttgtatttgg tgacctaaaa ggcattgccc tttagaaaca 26160 
ttttagatta gcatactatt ttcaacaaca taattactcc aaattatgca gtgttttcaa 26220 
gttctgaaaa tgaggctgag attcctgggt aacatatcta gttagcggct tacctgagga 26280 
caagaatcca ggcctcctga ggcctggccc agggctgctt cctctatttc aagttgcctc 26340 
cctttttctg acacttagga ggatggtctt tattacttaa gatatttggg aaagaatact 26400 
tctcaattat ccatggatgg gttgttgact ctgtgatatt ggtgattaat ttccttttat 26460 
gattgcaaat gcctcaaggg catatgggtt ggctgttatt tattagcaag tcaaactaat 26520 
tttaatatta acacgaaaaa gagaactcac atatagtttt cttcctttct tgcatgaaga 26580 
agaattttaa atttcctctt acaagttttt tcaatttgtt tttatttctc agatgtgttt. 26640 
gccaaatgtc actgtggttt tatgtaaaac tggttctaga taatacttag tccttcagaa 26700 
gctgctaatt tcagagctaa taagaccaaa tgacccctgt gtcctttccc cagaagcagt 26760 
cataggcttg tctttttctg cccacctatt ctgactctca tccctaagtc tctcctgagg 26820 
gctgatgatg ggcacgggct ttctgagaag tcagccagga atgtggagct gccacctacg .26880 
gctagaagca gagccaccct ccctggccat gtgggcatca gcccagaaat gttggcctga 26940 
gtcagtcagc tgagctaagg acacacaatt tcaagaaggg tctcctgcat tgctgcctga- 2-7,000 
agtgttatag tctactcatg tagagaccac attctgcaca gaaagacgtc ttcagtaatt 27060 
gctttattca atgtaccttc tttagcgttt cactaaaaat gtaattaatt tccttcagtt 27120 
tatactatgt catagtattt atttttaagc ccttgtaaag tataaacttt caacctgtga 27180 
gacggcaaag atctctacca attgaaagct agaaatcact gtgatcacaa ttgatttaga 27240 
aaattaaatg cactagagac caggggtgtg cacagagaca caggcccccc accgaggctt .27300 
gcatgctaac agagactgtt ggcttttctt tcccagtcat gtcccgtctg caggtcgcgt 27360 
gtggagcatg tccagcacgt ctatctgcca acgcacacca gtcttctcaa tctgactgta 27420 
atctaatctg ttgtgctttt gttggacttg gcatgtttcc atgaactgca ctattataaa 27480 
ctattaaaat gatagattgt ggagaaagta attattccaa cacccatctg ccatgcgatg 27540 
ttaaaaaaaa aaaaaaggaa gaaaaataac acagctactc ctcactgcaa aaacatatcc .27600 
atgcgtagaa tcaacaactc cagtcatggg accaggagga gctctgggac gcagacacat 27660 
tccttggatg ttgatttttt ttatgatcta gtaaaggaat aggtaaagtc tttgatgtca 277.20 
gtgaagtggc aacatagcca aaaagttggg taccttttag gaaatgatgt tgtaagtctc 2.7780 
cttaatgtat cctgaggtaa gtttcctact ggcagcagat tttgtaagaa ttacttttaa 27840 
gaatttcatt ctttttgtat ggtcatggag ctccaaccat ttttaatagg aaagtctttt 27900 
gtaaattgtt gtcgttttaa tgtcatttct gtctttataa cttgatcaag aatgattgga 27960 
aggcaaacag gtttacaaat caattctgtg acttttaaaa agttgacaat gttgtcagat 28020 
ttaaaccagt gtggctagta aaaagcagct cactcaatgt gggtggctcc ctattccttt 28080 
acgctccccc tatccctacc ccacaagcct ttcgattata aaatactacc aatcttgtta 2 8140 
taagattact gtggagtagt caagtactcc ccgggccttc tgagctggtg gaatatttta 28200 
tttcagactg aaaacagaga gcactctcct tgggaaggga aagcggagct tgctgagtga 2 8260 
gagatggagc ctcatggtgt acaactgagg gtagttaact catcacttct cccaagcact 2 8320 
cgatcccagc ttcacccact ggtgttgctt tgcttgaact gttcaagcct tttatagcct 28380 
taccataagt atttagatat ggtgtccttt tctgtttttg gggggggagt tttgttgtgt -2 8440 
ttttttaaag taagtgctta agtattaact ttgggttgtc ccctctgtat gtttcgaagg 2 8500 
ggttttggtt ctttttgctt ctgttttctt aaacatgttt tccactccca cttgggcatt .28560 
ttggaagctg gtcagctagc aggttttctg ggatgtcggg agacctagat gaccttatcg 2 8620 
ggtgcaatac tagctaaggt aaagctagaa acctacactg tcactttact gagatttctg 2 8680 
agtatacttt tcatattgcc ttaatgtagc agtaatgtgt ttatgcattt gtttctttgc 2 8740 
acagtacatt ttgtcaaata ttaaaactct acttttttat ggcacatatt agcatataag 2 8800 
cctttattcc aagaggtatt tattttttca cttgtaaaaa aataatgttt ccacgtaaag 2 8860 
aactctgtta tatcctagag gactctgtct tttatattcg ggataataaa gactttaaag 2 8920 
caaacatgga tgtgtgtatt gtcatttaag ccagttttat ttcatttcaa agaaataagc 2 8980 
aaggggtaac atcacagtta gtatctactt tcctcctacc gggaatttaa tttttttttt 29040 
ttaataattt cggtgctcta caaattcaga gaaacttctt tagtaacaaa ctatagaaat 29100 
gatccttgag agtatagtct tttttttttt ttttcaagaa aacttgaaaa tatttgtggt 2 9160 



33 



WO 02/079411 



PCT/US02/09576 



attggttcta atggagatca cttcaccagg ttattctctt atttatgtct ttgggtggtt 2 922 0 
agattggtat gtaggggaaa atggggtcat gaacataagc agatgaaaag aaaaaatcag 2 92 80 
gacaagtact ggaagctatt ggagaaggaa ggaagtggca aagctggaag ttaacaatta 29340 
acaacccagc tggtgctgct ggtgtgtggc ctgctcaaga caggggagtg gcctgggtca 29400 
tagcagtaag ggcctcgggc tacagaagct cgggctgtat tcctgcagga ctgctggtct 29460 
actcctgcta ggtcctaact gctctatgct tgccagtgtg tgctcatctg tgtttctcca 29520 
gaaatacatt ttggaataga gaatattgta cataatatat ataagtgata attatctgta 29580 
gcaattggaa gaagtaaatt tatttttttt aattagaggc aggggtattt gtttttactg 29640 
tacctataac ctaagtcaat cttccatcaa tttctaggaa ttaactaatt tgttcattca 29700 
acacatttat tgaaacctac taagttattg agccctggaa atttagcagt catcaagaca 29760 
taaatgattc tggatgcctg tatcatgtac ttagcctgta acgtgtactt ttgtctctgc 29820 
gcggaagtta gataatatgc agaatccacg aatactagca tcagagggag tcttgggcat 29880 
accagtatca aaatgctaac caagttgatg gagggatgga tggatgacag gctgacagat 29940 
aagattacat attattcacc ccactagacc atatggacgc cttaagctca gtgactaaca 30000 
tgaaaaccac tatattacat ggtggcatca tagaattaga agggaagaac agtggaggca 30060 
caggaggcag ggattcattg tgcttaggag ccaaggataa aggtgcttca taaaagatct 30120 
gagcagatcc ttgacattct agttggaaaa agaaagtgca tagcccatgc cagggctgga 30180 
gcacagtctg ctggggctgg cccacccgct gcatgtcagt gaactggtaa gaaattgggc 30240 
tctgaaggaa catgtgatgt agagtcacag tggtggggaa tcttgaattc caggtttaac 30300 
atggacatgg ttctccactg ccttcagaac aaggaacttt tgggacgggg tagcaatcag 30360 
atctggttct tgcacagaga agaagtccaa gagcagaaag agaacagtgg cagagaactc 30420 
aattttgacc atctgtcaac atgaaaagaa tgagacagag tcaaaatact ttagaaatat -30480 
ggtcagcatt actgagagag acaagtcgta tgaaaatcct gtttctgact tggaatagat 30540 
agcctttaat ggagggacaa aaaagggagc aagtcctgaa agtagaaagg aaattacaac 30600 
agggtttggc cacacatttg agatgcttgg tgatgggcaa acctggaggt agttgaaagc 30660 
gtgggttgga acttccagag gatgatgaag ataaagagaa acatttggtg gccattacat 3 0720 
ttcactgata tttgaagaca tgacaactta gaagtcatcc ataggagtgt gaaaggaggg .3 0780 
aaagaatgaa gctgagcatg cgtccctgaa aggacccaca tctaaagtga acagcgagac .30840 
tatgaaggta tttgagaaag aaccgacaac aggataggga taacgagggg cagaaagcta 30900 
agccaggaga cagctgcaaa gaggcggtca gctgtgttag gactgctgca gggtcaagga 30960 
ggggagtatc aagaaagcca taacatgtgg cagtatgagg aagtgtcagg gcttaagaaa 31020 
gagtgggtgc attttcagaa gtgaggggat actaagaggt taccagattg tagtgagctg 31080 
agtacaaatg tgaggtgagg atgcggaagt ggtcagtcaa ggagatggca ccataggaga 31140 
aggcagggcc acgagaagtg ttttgacttt gggttttaaa taggaggccc tgtgtaggca 312 00 
tagaggagag gagggcctct cctatgcact acagtggtgc atgcttgtag ttccagctac 31260 
tcggaggccg ggaggcgaga ggattgctta agaccaggag ttcaagaaga gagggtgaac 31320 
gaagattcag ctaaggggcc aaaagaggaa taaatggaga gcctggatct ttggaacact 31380 
ggagaaactg aagactcaac aggcggatct gccaaagata aaatttacaa gacttgaaca 31440 
aaatcattct ttggtctttt tattaagggt ttcaaaaatc agtgaaaaag ggagttattc 31500 
ccatcctacc ccattccagt atgtttattg tatatttatc ttgtcacagg atgagctcga 31560 
atgcaacgct gggaagttct ggggggaagt gtccccttaa ctctgccatt gaacaccaag 31620 
gatcagacgc cccacaggag agcacgcatg ggtaaaagca tgagctcttc caagaacaat 31680 
atgagaaaaa aggtatgccc cgtagaacag gtgtggggaa atttccaaac acatgcatta 31740 
gaaaaagtgc agcggtggct cacgcctgta accccagcac tttgggaggc cgaggcgggt 31800 
ggatcacgag gtcgggagat caagaccatc ctggctaaca cagtgaaacc ccatctctgc 31860 
taaaaaaaaa aaaatacaaa aaatcagcca ggcacggtag cgggtgcctg cagtcccagc 31920 
tactcaggag gctgaggcag gagaatggtg tgaacccagg aggcagagct tgcagtgagc 31980 
cgagatcgcg ccactgcact ttggactggg cgacagagtg agactccatc tcaaaaaaaa 32040 
aaagaaaaaa gaaaaagaaa aagtgcatgc acacgtcacc acgtttgcat gtgcgcctga 32100 
aggaggggtc caagggatat ttgtgtgttt ggagagccta aaataaatta ggaaggttga 32160 
agtttttaat accatctgac caagcaatgg ggaaaagtac ctaagtggag tttaagcacc 32220 
atctgaattt cagacaaaaa cacaatcatt cttgtctttt tcactgcttt tcacatttag 32280 
tgtcttctca tagaaattcc aaaacattgc agattactta tattcatatc tgtagagtct 32340 
tcttgaaatt catttattca aaaactgcag gatattaaag agttagccct atgcctctta 32400 
aaaacaaaac tatgtcagga ccacacaaat gatacagatt gaacagacct gccggttgct 32460 
tagagaaaaa atacacttta agcaaaagct aaacatctgt tgttcataaa gcttgccata 32520 
gtgctaaggg caagaaaaac ttaaaggggg aagctctttt ttctatcaag gagtgattct 32580 
tctagttgag aagaaggtat ctatatgaaa caaaaagata agcagttcta aaaccacaca 32640 
taatgaatat gtagatatat gtatattaca tatgtattct tgtatgaatg gatgccagtg 32700 
aatggaggag gacttcttaa agtgggtaag ttgttctttg tcttgaagta agtacaggat 32760 
ttggattgat ggaaagggaa agcatgagaa tgcaaaagag cccacagacg aggagcaaag 32820 
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ggtacaagag aggacagaag tagagccagt tcatgaagag acatgactgc tggaataaaa 32880 
atttcagctt tgctttgata cgtatgtgaa agctacagta aggagtttat acgtttgatt 32940 
catttggcct tttattcctt aacttgggca ttgatttatt aattcagcaa gtgcacatta 33000 
catacctaga atatatcagg ctctccgtta gggctagggc agtggttctg gttcaggggc 33-060 
aatattggcc cccaggaagc actgagcaat gtctggagat gttcttcaag ggtcacaatg .33120 
cgggtaggtg actactggca tttagtgggt agagggccca aatgctgcca aacctcctaa 33180 
aatgtacagt ataacacccc ctacagcaaa gaatattgac atttctggcc caaaacatca 3324 0 
gtattgctgc tgttgagaaa ccctgggctg catggtacag atatctgaga tgtagttctt 33300 
gcctgctctg ggattccaag ggcagtggaa gctgtaaact aataattcca ctctactaag 33360 
ttctacaatc aaagcaggta tcaggtgctg tggaagagca gaagatttgc cactcacttt 33420 
gcttcaggtt ggaaggtttt ctggaggaag gttgcattgg agaggagtct tggaaggtga 33480 
gccagagctt gccaggtagg gaaggtgggt ggaaggagcc agttcaaaaa tgtagcatat 33540 
ttggggacca gtgggcagtt tggcatgact gaaatacagg gtatgtggtt ggatgggttg 3 3600 
ggatgaaata atgggagatg gggttgggga gttagggttg gaatcttatc caggaaggtg 33660 
ctagaggccc tggtaacccc tactcccagc cctactgata aggtcagtgt ccacaaagat 33720 
cataaaaggg aatcaagaag tgctgggttc ctcagttctg ttcactgcac tcttttctct 33780 
tgtccataga tcttacttcc tagcctgggc tctgccaagc atgtgtcctc tgagttttta 33840 
gtaaaggtaa tagcaaaata aaaccattgc tagtaatgtg ccctagagat gggagctgtc 33900 
aggtaatcat ttagaattta aaagctcgtc tccacattcc ttcagatgaa gaaaacggta 33960 
ggataaaaat atagcacagc ttattagtaa catcttaccc attttttccc taaatggtta 34020 
gaacatgctg cctttccctg ctctttacat cagcgtttcc gttattaaag ctatttttca 34080 
gttctaaatc ctaggaggat tttccccatg aatttaacat gactgaggaa acttgctcca 34140 
gggtaaaact ttgctgcaaa , ttatctgaga taggcttctt aataaagaga ggaaaaatga 34200 
atcatagcct tgtagtagtt tcaaatgtgg agttaccttt ctccttcatc cccactatca 34260 
tgattattca. taatagacat gggccagctt tataaataat tacacacaac aaaagtcctt 34320 
tgtgttcaac actggaggct gctgctgatg cgggccagga gagtgtgtgt gccagagtta 34380 
ggggagagag cgcgagagcc aggcaaagct gctgtgtcta aacttctcaa aaggtcatcc 34440 
ctacatatga ggtgtgacac ccctagactc aggcagcacg ttttgaaatg ggactcgggt 34500 
tacctgttca agctgaagtc cctacaaatg tatagccatg actttcctgg tctttagata 34560 
ttatataggc tcttctaaat gcaagtgtaa cttacacaaa tgaacaatta tactggaaaa 34620 
ggaaactatt aaagcagctt ataaatccct cccagcaccc tctcttctcc tcccttgctg 34680 
caggacaaag ggtaagccat acccctatgc ttttgtctgt gggagccatg aaccccacct 34740 
ctacttcagt aatagatgct aaagagcttt tccctcttca tatcacctct atgtttgaaa 34800 
gctctttctc cttttaaaaa aattaatttt tctttttttt aaggagatgg aggagtcttg 34860 
ctatgttgtc caagctggcc tcaaactccc agacctcagc gtctcgaata gttgcgacta 34920 
caggaacatg ccatctttct ccttttaaga agaagccatg cctcccctct cccctctggt 3498 0 
atttaaccta aatttacatg ctgtacctaa ggatctttgg tggagtccct gagcgggtgg 35040 
ttctaaaggc ttgatgggaa ttggttcatt tcattctcac aacatgcccg tgaagcagag 35100 
attctccttg gcctcatttt acagatgagg acctcaggca cagagagctg gagtgacttg 35160 
ctcaaggtca cagagctgga aagaggagag ccaggagtca cacgcagggc tccaagtgtt 35220 
ccccccaacc cacccacagc actgcttctg aggggcagcc ttacacatgg cccgggatgc 35280 
tccaaaaggt tgaccttacc acagaccatc cgaagggaca aaatggccag tacacttgtt 3534 0 
ctctttgttt ttgttttgct ttgcttttaa ggagtgtgac taacagccca aaccctctcc 35400 
actagtgccc tggagtttga gggtacaacc tttgattgca ccagtcagtc ctcattaatg 35460 
agggctctta ggcttccccc tttgcacagc cccatcccag cccaggaagc cattttacag 3 5520 
caatatatgt gtatatatta attaccacgc atttttatgg ggaaaacacc ttaaataaac 35580 
a gtgagaagg cagacaggta aaatcaaata ggataacaat tctgggatct ccagtgctct 3564 0 
atttgactca ctgaaaggac tgtggaaatc aactggaggc cttcactcct ggcaagcctt 35700 
cacagtttca gagtttccat gttattactc atctccttgc tggcccttct cctcccagct 35760 
ttgaatttcc accactaagc tctagggaaa gaacaagagc tgtgggctag tcaggcctta 35820 
gtggggaggc agagaattca tgcacatcct tcagctgtgc agcggacccc caagggcagc 35880 
tcctgttcca ggcccacacc caccgggaat ctggccaaaa gaccagagcc aactccacaa 35940 
agcatttctg agaaatggat atttcactca aggctttgag gaaagattct cattatacag 36000 
gacatgtggc aaaaaatatc caaaaccccc tacttaagca tctctgtttc tcccttccag 36060 
acacaataaa cagcaacaaa gggaggggca agggaatgaa tgactaaagg aaggacaaag 36120 
tggaagaaga gaaagaacaa gggaatgaaa aatacttttc tgtgaatgta ggtgaaccaa 36180 
gtatcttctc tggctgagtt agcaaagggg aattctatgg ggagatgaca gtgaagcggg 3 6240 
aaatttccct gacccctttg caagtgggaa ctggagtgca ggcactggag ttagccggct 36300 
gcttcggcac tggcaggggc gaactccact cactcgaacc cattgctctc agctcctcat 36360 
gggagggaat gcacaggtga gtggatgcag gaactggggt gagtgctttc aggcaccagc 36420 
aggagcaaaa ctttgtgtgg gccccgtggc agcatctagt ggggagaacc tgtgatgctg 36480 
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tccatggaca gcttaagtat taaacagctc 

gttgctttcc accagcaagg gtagaaggtc 

ggcactgagc tcttgtttgg tgtccaggaa 

ggtgaatgtg gaggatttta ttgctgacga 

gagtgggaag ctatgctttc aagccgtccc 

agctgcttct ctccaacatc cagctgcttc 

ttatgggcac aagactggag gcagggtggg 

cagacagaaa acagagatgt aaactctcac 

gagggtggag ccctcaccag ggacccgacc 

ccctatcaac ggtaaaataa acatgtgaac 

ctgcattatt tatgaaccat gaaggtaaat 

ttctttccaa aatttctctg accatctcta 

ctgcacctct tactgcaggc cttactgagg 

cataaagctt tggggcaccc aagttgctca 

ctggcagagc ctcagtttac tgtactagaa 

atgatcacat ttgaatgcaa atgtctaggg 



agtgggccct ctgccttttt gcgtgagata 36540 

agtgtgacag cctttctttt ctgcacctgt 3 66O0 

aaatcaggta gcacgaacaa attgaagagt 36660 

aagtgatgaa gggaacctga aaaggggatg 36720 

tctgaagtca agcctatccc tctgatgtca 36780 

tcctccctct gacagctgag cctggggttt 36840 

ccatgggtgg ttttggaaaa gtcagcattc 36900 

tttgagccac aggattgggc tttttggctt 3 6960 

tcttctgccc agaatttctc accctcctgt 37020 

atatttgctg cttctcttct ctttatggct 37080 

ttcaatggca ggagagtgaa ggtggtggac 37140 

tgcaatttgc caagagaagg aagacacaag 37200 

ctttatggag gaaatcaatc acaagttatc 37260 

actacagcta taaaaggagg ataagtctat 37320 
cttgaatatc cgtggcttgg gaataaagga 37380 

aaagcagata tagctt 37426 



<210> 33 

<211> 1362 

<212> DNA 

<213> Homo sapiens 

<400> 33 

tgcgcagctc tgcaaaagtt tctgctcggg 
cgatttaggg ttgacagagg aaagcagagg 
tgcagttgga ggcaggcagc cccggctgca 
acccgccact atccgcagca gcctcggcca 
tgctgtfcgcg ggacgtcttc gcggggcggg. 
actacaagta cgacaaagcg atcgtcccgg 
acaacaaccc gaggaggagc ggcagcaagc 
gc.ctcttcat ggcgggcctc cccttcctca 
accgagggtt ttactgcaat gatgagagca 
taaatgacgc tgtgctctgt gccgtgggga 
gggaattcta ccggatctat tacctgaaga 
tggcagcact ctataagcaa gtgggctgct 
tcacagacat tgccaaagtg tccatagggc 
accctgattt cagccagatc aactgctctg 
gtgatgacag caaagtccag gaagccagga 
ccatgtacac tatgctgtat ttggtgctat 
cccgcctgct ccggcccc tc ctgcagttca 
tgtctcgcgt atcagaccac aagcaccatc 
gagccctggt ggcctgctgc atagttttct 
cgctctccct gcctgcccct gctatccgga 
acaggaacaa tcaccacaac atgatgtagg 
aatgactgct gacagcaagt tcttgctgct 
gaaaaacttt tgcccgactg atttttaaaa 



atctggctct cttccccttg gactttagaa 60 

cgcgcaggag gagcagaaaa caccaccttc 120 

ctctagccgc cgcgcccgga gccggggccg 180 

ggaggcgacc cgggcgcctg ggtgtgtggc 240 

aggctcgcgc cgcagccagc gccatgcaaa 300 

agagcaagaa cggcggcagc ccggcgctca 360 

gggtgctgct catctgcctc gacctcttct 420 

tcatcgagac aagcaccatc aagccttacc 480 

tcaagtaccc actgaaaact ggtgagacaa 540 

tcgtcattgc catcctcgcg atcatcacgg 600 

agtcgcggtc gacgattcag aacccctacg' 660 

tcctctttgg ctgtgccatc agccagtctt 720 

gcctgcgtcc tcacttcttg agtgtctgca 780 

aaggctacat tcagaactac agatgcagag 840 

agtccttctt ctctggccat gcctccttct 900 

acctgcaggc ccgcttcact tggcgaggag 960 

ccttgatcat gatggccttc tacacgggac 1020 

ccagtgatgt tctggcagga tttgctcaag 1080 

tcgtgtctga cctcttcaag actaagacga 1140 

aggaaatcct ttcacctgtg gacattattg 1200 

tgccacccac ctcctgagct gtttttgtaa 1260 

ctccaatctc atcagacagt agaatgtagg 1320 

aggaaaaaaa aa 1362 



<210> 34 

<211> 2094 

<212> DNA 

<:213> Homo sapiens 

<400> 34 

gttggcgagg agtttcctgt ttcccccgca 
cgcgcacgga gcgacgacac ccccgcgcgt 
gtgcagcttc cctcggccgc cgggggcctc 
ctggctggcg agcgggcgcc acatctggcc 
gtccggagag ggcgcggcgc ggaggcgcag 
gctgggggct cggtctatga cgagcagcgg 



gcgctgagtt gaagttgagt gagtcactcg 60 

gcacccgctc gggacaggag ccggactcct 120 

cccgcgcctc gccggcctcc aggccccctc 180 

cgcacatctg cgctgccggc ccggcgcggg 240 

ccaggggtcc gggaaggcgc cgtccgctgc 300 

ggtctgccat gggtcggggg ctgctcaggg 360 
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gcctgtggcc gctgcacatc gtcctgtgga 
ttcagaagtc ggttaataac gacatgatag 
cacaactgtg taaattttgt gatgtgagat 
tgagcaactg cagcatcacc tccatctgtg 
ggagaaagaa tgacgagaac ataacactag 
accatgactt tattctggaa gatgctgctt 
agcctggtga gactttcttc atgtgttcct 
tcttctcaga agaatataac accagcaatc 
caggcatcag cctcctgcca ccactgggag 
gctaccgcgt taaccggcag cagaagctga 
agctcatgga gttcagcgag cactgtgcca 
gctccacgtg tgccaacaac atcaaccaca 
ccctggtggg gaaaggtcgc tttgctgagg 
cagagcagtt tgagacagtg gcagtcaaga 
agacagagaa ggacatcttc tcagacatca 
tgacggctga ggagcggaag acggagttgg 
acgccaaggg caacctacag gagtacctga 
gcaagctggg cagctccctc gcccggggga 
gtgggaggcc caagatgccc atcgtgcaca 
agaacgacct aacctgctgc ctgtgtgact 
tgtctgtgga tgacctggct aacagtgggc 
aagtcctaga atccaggatg aatttggaga 
actccatggc tctggtgctc tgggaaatga 
aagattatga gcctccattt ggttccaagg 
aggacaacgt gttgagagat cgagggcgac 
agggcatcca gatggtgtgt gagacgttga 
gtctcacagc ccagtgtgtg gcagaacgct 
cggggaggag ctgctcggag gagaagattc 
agctcttctg gggcaggctg ggccatgtcc 



cgcgtatcgc cagcacgatc ccaccgcacg 420 
tcactgacaa caacggtgca gtcaagtttc 480 
tttccacctg tgacaaccag aaatcctgca 540 
agaagccaca ggaagtctgt gtggctgtat 600 
agacagtttg ccatgacccc aagctcccct 660 
ctccaaagtg cattatgaag gaaaaaaaaa 720 
gtagctctga tgagtgcaat gacaacatca 780 
ctgacttgtt gctagtcata tttcaagtga 840 
ttgccatatc tgtcatcatc atcttctact 900 
gttcaacctg ggaaaccggc aagacgcgga 960 
tcatcctgga agatgaccgc tctgacatca 1020 
acacagagct gctgcccatt gagctggaca 1080 
tctataaggc caagctgaag cagaacactt 1140 
tctttcccta tgaggagtat gcctcttgga 1200 
atctgaagca tgagaacata ctccagttcc 1260 
ggaaacaata ctggctgatc accgccttcc 1320 
cgcggcatgt catcagctgg gaggacctgc 1380 
ttgctcacct ccacagtgat cacactccat 1440 
gggacctcaa gagctccaat atcctcgtga 1500 
ttgggctttc cctgcgtctg gaccctactc -1560 
aggtgggaac tgcaagatac atggctccag 1620 
atgttgagtc cttcaagcag accgatgtct 1680 
catctcgctg taatgcagtg ggagaagtaa 1740 
tgcgggagca cccctgtgtc gaaagcatga 1800 
cagaaattcc cagcttctgg ctcaaccacc 1860 
ctgagtgctg ggaccacgac ccagaggccc 1920 
tcagtgagct ggagcatctg gacaggctct 1980 
ctgaagacgg ctccctaaac actaccaaat 2040 
aaagaggctg cccctctcac caaa 2094 



<210> 35 

<211> 2193 

<212> DNA 

<213> Homo sapiens 

<400> 35 

atggcaggat ttaagcgagg gtatgatgga 

accttgggtc gaggccattt tgccgtggtt 

aaggtggcag taaaagttat tgacaagaca 

gatggaggag atatgtttga ttatataatg 

gccaagaagt attttgctca gatagttcat 

gttcacagag acttaaaacc agagaatgta 

ttgacagact ttgggttcag caacaaattt 

ggatctcttg catattccgc tccagaaatt 

gtagatattt ggagtctggg agtgatcctt 

caagaagcca atgacagtga aacactgaca 

tcccatgtgt ctaaagagtg taaagaccta 

agaagggctt ctttagaaga gattgaaaat 

ccagctacaa agtataacat tccccttgtg 

aacagcatca ttcagcgcat ggtgcttggg 

gccctggaaa ccaacaggta taaccatatc 

atcctgagag aaaagcaaga gaaagaaata 

aaggcccagt ttaggcagtc atggccaacc 

gacctcacgg ccactccttt gtcccacgcg 

gacagtgtcc tcaatggcca caggagcaaa 

ctccctgagt tggctggacc agcactctct 

gccagtgggc ggaagtgtct gttcagggtg 

aagaaaccca tgtccctctc aacacaagtg 

cgcctgacat ccaggaagag tgcgcccgtc 

gacgatgagt ttgacatgga tgagaatctg 



aagattgctg gattatatga tctggataaa 60 
aaacttgcca ggcatgtctt tacgggtgaa 12 0 
aaactggaca ctctagctac tgaacttggg 180 
aaacatgagg agggtcttaa tgaagacttg 240 
gctatatctt attgccataa actccatgtg 300 
gtcttctttg aaaaacaagg tcttgtaaag 360 
caaccaggga agaagctcac tacaagctgt 420 
ctgcttggtg atgagtatga tgcacctgca 480 
ttcatgttgg tgtgtgggca gccgcccttt 540 
atgatcatgg attgcaaata tacagtacca 600 
atcacacgga tgctacagag agatcccaag 660 
catccttggc ttcagggagt ggacccttca 720 
tcatacaaaa atctctcgga agaggagcac 780 
gacatagcgg atcgagacgc cattgtagaa 840 
acagccacat acttcctgct ggctgaaagg 900 
cagaccagat ctgcaagccc gagcaatatc 960 
aaaattgatg taccccagga ccttgaggat 1020 
actgtccctc agtctcctgc tcgggctgcfc 1080 
ggcctgtgtg actcagctaa gaaagatgac 1140 
acggtgccac ccgcaagctt aaaacccaca 1200 
gaagaagatg aagaggaaga tgaggaggac 1260 
gttttgcgcc ggaagccatc tgtaaccaac 1320 
ctcaaccaga tctttgagga aggggaatct 13 80 
cctcccaagt tgagcaggtt aaagatgaat 1440 



37 



WO 02/079411 



PCT/US02/09576 



atagcttctc caggtacagt tcacaaacgc 
tccagctgca gtagttcgga gaccagtgat 
aaagatagcg ggttcaccta ctcctggcac 
agtgaggggg atggcggggg ccagagcaag 
gccagcccca gtgagaacaa tgctggtggg 
cccaccaata catcgggtac cacacgccgc 
gcctctcgca gtgctgggga gctcgttgag 
tcccagcttc atgggagcac caagtacatt 
agtgtgaaag tccaagagaa atctacgtgg 
gggcaggtcc ctgcagtggg cggcataaag 
actgaattgg aacggataaa gagcaagaac 
tgcgaaaaga ccatctctgt gaacatccag 
tccagcccag ccagctgttg ccatgtcatc 



taccaccgga ggaaaagtca gggccggggc 1500 
gatgattctg aaagccggcg gcggctcgat 1560 
cgacgggata gcagcgaggg gccccctggc 1620 
ccaagcaatg ccagtggagg ggtggacaag 1680 
ggcagtccct ccagcggctc gggtggcaac 1740 
tgtgccggcc ccagcaactc catgcagctg 1800 
agcctcaaac tcatgagcct ctgcctcggc 1860 
attgatccac agaatggctt gtcattttcc 1920 
aaaatgtgca ttagctccac agggaatgca 1980 
tttttctctg accacatggc agataccacc 2040 
ctgaaaaata acgtgctgca gctacctctg 2100 
cggaacccta aggaggggct gctgtgcgca 2160 
tga 2193 



<210> 36 
<211> 354 
<212> DNA 

<213> Homo sapiens 
<400> 36 

atggctccgg ccgcggaccg agagggctac 
tgcgaggaga actactccgt gacctggtac 
ctgatcatga ttatacctcc aatgttcggt 
aaacggtaca ttgcttctta tttagcactc 
cacatgactc tgaaatatga aatgcaggtt 
ctcttaattc agaagtactt cagatttgag 



tggggcccca cgacctccac gctggactgg 60 
atcgccgagt tctggaatac agtgagtaac 120 
gcaattcaga gtgttagaga cggtctggaa 180 
acagtggtag gaatgggatc ctggtgcttc 240 
agtaatgatg aaattgacaa atgcttattt 300 
aaaagagcac ataactatgg ctaa 354 



<210> 37 
<211> 2272 
<212> DNA 

<213> Homo sapiens 
<400> 37 

cacggccaac cgcctgttgg ggttcggggg 
agattacctg agggagccag cccaggggga 
cccggcgccg tccagcccgg agggacctga 
agatggaaga cgaatgtctt ttcagaaacc 
aagggattct ttgaatagca tagccctgaa 
attaaataag ttattctccc gagcagttgt 
tgaatatgtc tccagtgttg agagctctcc 
aacagaagca actccctcat ctactttcac 
aacttctgag gaggaggaag catttactga 
taccagtggc aagaaaatga caggaagtaa 
tgcaggtaat gatagtgcca gcactgctcc 
tgtgttcaca gaatcagaac tttcccctat 
gcgacaagat aaatcttctg gtgcgtcatc 
agtagaaagt ctgacagtca aatcagaatc 
tactgaacat tctacaaatg aagttgggac 
tgaaatggcc attaaggaag atcagattgc 
agaagacagc acaagtataa aaggtaattc 
gttacaccaa gaagagagtc aaaaagaaaa 
acaaaagcaa agtgttaaca aaggaaaaca 
agaggcagaa gagctacgca aactttggaa 
aagggaaaat attcaacaag tgtcacaaaa 
tggacacata gaaagttctg cacttttaaa 
cttgtgtctc agagttggaa aaccaatgag 
aatgcaacag tatgcacaga gagataagaa 
aaggacagat cacttgtatg ccttcttcat 
tactggcgaa tataccagag aacctggatt 



cggcggcgaa gcccggcagg tgcgcttcga 60 
cctcgggtgc gggtccccgc cccaccggcc 120 
cactggccaa aagaagaccc tagacaagaa 180 
taaagggact attgagtata ctgttgaatc 240 
gtttgataca acacctaacg aacttgttca 300 
tactggacag gttctgtatg ttcctgatcc 3 60 
atctctaagc cccaatcctg atgtccatcc 420 
tggtattcga cctgcacgag ttgtatcttc 480 
gaaatttctt aaaattaatt gcaaatatat 540 
cactgaggaa atagactcaa gaatccgaga 600 
taggagcact gaggagtctc tttctgaaga 660 
acgagaggag cttgtatctt cagatgaact 720 
agaatctgtg caaactgtca atcaggctga 780 
tactggtact cctggtcact taagatctga 840 
tttatgtcat aaaactgatt taaataatct 900 
agataacttt caaggaatat caggtcctaa 960 
agaccaggat tcttttcttc atgagaattc 1020 
tatgccttgt ggggaaacag cagaatttaa 1080 
aggaaaggag caaaatcagg actcacagac 1140 
aacccatact atgcaacaaa ctaaacagca 1200 
agaagctaag cataaaatta catctgctga 1260 
agaaaagcaa aggcatcgat tacataagtt 1320 
gaaaacgttt gtatctcaag caagtgctac 1380 
acatgaatat tggtttgctg tgccacaaga 1440 
tcagtggagt ccagaaatat atgcagaaga 1500 
tatagtagta aaaaagattg aggagtctga 1560 
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aacaattgag gattctagta atcaagcagc 
tgagtatcac cgcaggatcg atgctctaaa 
cctccagatt actacaaggg aagacataaa 
cctggagtct gaatcttttc gaccaaacct 
tcaaattgaa aagcttacca agcatcttcc 
tgtttatggt actggaaaac atggcacaag 
tttagacacc ccagtgctga tggtgattaa 
agcatctgaa ccactgaaag tgagtgatgg 
tacattctgt ccggagtttg aggtctttaa 
aggagacatg gattcactag ctttcggtgg 
tggagatctc taccatggaa gaagccattc 
taagaaggaa gatttcttta tccaagatat 



agccagagaa tgggaggtag tgtcagtggc 1620 
tactgaagaa ctgcgcacac tctgcagacg 1680 
ttcaaagcag gttgctacag tgaaagcaga 1740 
aagtgatccc agtgaacttt tactgccaga 1800 
accaagaaca attggctatc catggactct 1860 
cttgaaaact ctttatcgaa caatgacagg 1920 
agacagtgat ggacaggttt ttggtgcgtt 1980 
cttttatggt actggagaga cctttgtttt 2040 
gtggacagga gataatatgt tttttatcaa 2100 
tggaggagga gaatttgcgc tttggcttga 2160 
ttgtaaaacg tttgggaatc gtacactttc 2220 
tgaaatctgg gcttttgaat aa 2272 



<210> 38 

<211> 594 

<212> DNA 

<213> Homo sapiens 

<400> 38 

attatatatg aacaagaagg agtatatatt 

gacggcttga tttcaggaat attacgtgtt 

tggagaccat tggatgatgc attagattcc 

aaaaaggacc cttatacggc aactatgata 

gacagtttga gaggcagcga tccctctaca 

tttcttagtg atgctattcc aggtctaaag 

gtcatcacaa gagaattgcc acaagcagtc 

gttacaacac cagattcaga cgttggtgaa 

acatctgcat ttcaaagtaa tgccttgcct 

agcccaacac agataccagt gtcctcagat 



cactcatctt gtggaaagac caatgaccaa 60 
ttagaaaagg atgccgaagt aatagtggac 120 
tctagtattc tctatgctag aaagaaaatt 180 
ggattttcca aagtcacaaa ctacattttt 240 
catcaacgac caccttcaga aatggcagat 300 
ataaatcaac aagaagaacc aggatttgaa 360 
tgtgagatcc ttgggcttca aggcagtgaa 420 
gacgaaaatg ttgtcatgac tccttgtcct 4 80 
acactctctg ccagtggagc cagaaatgac 540 
gtctgcagat taacacctgc atga 594 



<210> 39 

<211> 942 

<212> DNA 

<213> Homo sapiens 

<400> 39 

tggcaccgag gcgcctgcag ccgcactcgc 

ttgtttgtcg tgtgcgatcc tcacactcat 

agcgagatat gggagatcgc ggaacaaaac 

gtgtttgata tcagctgcta ccaggaatcc 

agtaacatca accaaatcac tgaaattatc 

gagcgaagct atggggacat gcattccttc 

gaggcagcca gactgttcta ccagattgcc 

ctggtgctgc gggacctcaa gctgcggaaa 

gtcaagctgg aaagcctgga agacgcctac 

gacaagcatg gctgcccggc ttacgtaagc 

tcgggcaaag cagccgacgt gtggagcctg 

cggtaccctt tccatgacat tgaacccagc 

ttcaacattc cagagactct gtcgcccaag 

cgggagccct cagagcggct gacctcgcag 

gattttagcg tctcgaattc agcatatggt 

gacgtcaaca tggaagagaa cttggaccct 



cagcgactca tctctccagc gggttttttt 60 
gaacatacac aggtctaccc ccatcacaat 120 
ccaggatttc gaagagttgt cgtctataag 180 
ctggcaccgt gcttttgcct gtctgctcat 240 
ctgggtgaga ccaaagccta tgtgttcttt 300 
gtccgcacct gcaagaagct gagagaggag 360 
tcggcagtgg cccactgcca tgacgggggg 420 
ttcatcttta aggacgaaga gaggactcgg 480 
attctgcggg gagatgatga ttccctctcc 540 
ccagagatct tgaacaccag tggcagctac 600 
ggggtgatgc tgtacaccat gttggtgggg 660 
tccctcttca gcaagatccg gcgtggccag 720 
gccaagtgcc tcatccgaag cattctgcgt 780 
gaaattctgg accatccttg gttttctaca 840 
gctaaggaag tgtctgacca gctggtgccg 900 
ttctttaact ga 942 



<210> 40 

<211> 3323 

<212> DNA 

<213> Homo sapiens 
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<400> 40 

atgaagattt tgatacttgg tatttttctg 
gaaaagcatt attacattgg aattattgaa 
gaaaagaaac ttatttctgt tgacacggaa 
gatagaattg ggagactata taagaaggcc 
aggacaacta tagaaaaacc ggtctggctt 
actggagata aagtttatgt acacttaaaa 
tcacatggaa taacttacta taaggaacat 
gattttcaaa gagcagatga caaagtatat 
gccactgaag aacaaagtcc tggggaagga 
tcccacattg atgctccaaa agatattgcc 
aaaaaagatt ctctagataa agaaaaagaa 
ttttctgtgg tggatgaaaa tttcagctgg 
tcagaaccag agaaagttga caaagacaac 
tctgtgaatg gatacacttt tggaagtctc 
gtaaaatggt acctttttgg tatgggtaat 
gggcaagcac tgactaacaa gaactaccgt 
ctgtttgatg cttatatggt ggcccagaac 
ctaaaccatc tgaaagccgg tttgcaagcc 
tcatcaaagg ataatatccg tgggaagcat 
atcatctgga actatgctcc ctctggtata 
cctggaagtg actcagcggt gttttttgaa 
aaaaagctgg tttatcgtga gtacacagat 
cctgaagaag agcatcttgg catcctgggt 
atcagagtaa ccttccataa caaaggagca 
agattcaata agaacaacga gggcacatac 
agtgtgcctc cttcagcctc ccatgtggca 
gtccccaaag aagtaggacc cactaatgca 
tctgctgtgg atcccactaa agatatattc 
aagaaaggaa gtttacatgc aaatgggaga 
tttcctacag tatttgatga gaatgagagt 
acaactgcac ctgatcaggt ggataaggaa 
cactccatga atggattcat gtatgggaat 
tcggtcgtgt ggtacttatt cagcgccgga 
tcaggaaaca catatctgtg gagaggagaa 
acaagtctta cgctccacat gtggcctgac 
acaactgatc attacacagg cggcatgaag 
cagtctgagg attccacctt ctacctggga 
gtggaatggg attattcccc acaaagggag 
cagaatgttt caaatgcatt tttagataag 
aaagttgtgt atcggcagta tactgatagc 
gaagaagaac atctgggaat tctaggtcca 
aaaattatct ttaaaaacat ggccacaagg 
acagagagtt ctacagttac tccaacatta 
atcccagaaa gatctggagc tggaacagag 
tcaactgtgg atcaagttaa ggacctctac 
cgaagacctt acttgaaagt attcaatccc 
ctagtttttg atgagaatga atcttggtac 
caccccgaga aagtaaacaa agatgatgag 
attaatggaa gaatgtttgg aaacctacaa 
aactggtatc tgatgggaat gggcaatgaa 
catagcttcc aatacaagca caggggagtt 
ggaacatacc aaaccctaga aatgtttcca 
catgtgaccg accacattca tgctggaatg 
gacaccaaat ctggctgaat gaaataaatt 
tgattcataa caatgtatgt gaaagtgtaa 
cattaaaaga agactggaag cat 



tttttatgta gtaccccagc ctgggcgaaa 60 
acgacttggg attatgcctc tgaccatggg 120 
cattccaata tctatcttca aaatggccca 180 
ctttatcttc agtacacaga tgaaaccttt 240 
gggtttttag gccctattat caaagctgaa 300 
aaccttgcct ctaggcccta cacctttcat 360 
gagggggcca tctaccctga taacaccaca 420 
ccaggagagc agtatacata catgttgctt 480 
gatggcaatt gtgtgactag gatttaccat 540 
tcaggactca tcggaccttt aataatctgt 600 
aaacatattg accgagaatt tgtggtgatg 660 
tacctagaag acaacattaa aacctactgc 720 
gaagacttcc aggagagtaa cagaatgtat 780 
ccaggactct ccatgtgtgc tgaagacaga 840 
gaagttgatg tgcacgcagc tttctttcac 900 
attgacacaa tcaacctctt tcctgctacc 960 
cctggagaat ggatgctcag ctgtcagaat 1020 
tttttccagg tccaggagtg taacaagtct 1080 
gttagacact actacattgc cgctgaggaa .1140 
gacatcttca ctaaagaaaa cttaacagca 1200 
caaggtacca caagaattgg aggctcttat .1260 
gcctccttca caaatcgaaa ggagagaggc 1320 
cctgtcattt gggcagaggt gggagacacc 1380 
tatcccctca gtattgagcc gattggggtg 1440 
tattccccaa attacaaccc ccagagcaga 1500 
cccacagaaa cattcaccta tgaatggact 1560 
gatcctgtgt gtctagctaa gatgtattat 1620 
actgggctta ttgggccaat gaaaatatgc 1680 
cagaaagatg tagacaagga attctatttg 1740 
ttactcctgg aagataatat tagaatgttt 1800 
gatgaagact ttcaggaatc taataaaatg 1860 
cagccgggtc tcactatgtg caaaggagat 1920 
aatgaggccg atgtacatgg aatatacttt 1980 
cggagagaca cagcaaacct cttccctcaa 2040 
acagagggga cttttaatgt tgaatgcctt 2100 
caaaaatata ctgtgaacca atgcaggcgg 2160 
gagaggacat actatatcgc agcagtggag 2220 
tgggaaaagg agctgcatca tttacaagag 2280 
ggagagtttt acataggctc aaagtacaag 2340 
acattccgtg ttccagtgga gagaaaagct 2400 
caacttcatg cagatgttgg agacaaagtc 2460 
ccctactcaa tacatgccca tggggtacaa 2520 
ccaggtgaaa ctctcactta cgtatggaaa 2580 
gattctgctt gtattccatg ggcttattat 2640 
agtggattaa ttggccccct gattgtttgt 2700 
agaaggaaac tggaatttgc ccttctgttt 2760 
ttagatgaca acatcaaaac atactctgat 2820 
gaattcatag aaagcaataa aatgcatgct 28 80 
ggcctcacaa tgcacgtggg agatgaagtc 294 0 
atagacttac acactgtaca ttttcacggc 3000 
tatagttctg atgtctttga cattttccct 3060 
agaacacctg gaatttggtt actccactgc 3120 
gaaaccactt acaccgttct acaaaatgaa 3180 
ggtgataagt ggaaaaaaga gaaaaaccaa 3240 
aatagaatgt tactttggaa tgactataaa 3300 

3323 



<210> 41 
<211> 927 
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<212> DNA 

<213> Homo sapiens 

<400> 41 

tccggaaacg ggtcgtggag ctccgcacca ctcccgctgg ttcccgaagg cagatccctt 60 
ctcccgagag ttgcgagaaa ctttcccttg tccccgacgc tgcagcggct cgggtaccgt 120 
ggcagccgca ggtttctgaa ccccgggcca cgctccccgc gcctcggctt cgcgctcgtg 180 
tagatcgttc cctctctggt tgcacgctgg ggatcccgga cctcgattct gcgggcgaga 240 
tgcccctggg acacatcatg aggctggacc tggagaaaat tgccctggag tacatcgtgc 300 
cctgtctgca cgaggtgggc ttctgctacc tggacaactt cctgggcgag gtggtgggcg 360 
actgcgtcct ggagcgcgtc aagcagctgc actgcaccgg ggccctgcgg gacggccagc 420 
tggcggggcc gcgcgccggc gtctccaagc gacacctgcg gggcgaccag atcacgtgga 480 
tcgggggcaa cgaggagggc tgcgaggcca tcagcttcct cctgtccctc atcgacaggc 540 
tggtcctcta ctgcgggagc cggctgggca aatactacgt caaggagagg tctaaggcaa 600 
tggtggcttg ctatccggga aatggaacag gttatgttcg ccacgtggac aaccccaacg 660 
gtgatggtcg ctgcatcacc tgcatctact atctgaacaa gaattgggat gccaagctac 720 
atggtgggat cctgcggata tttccagagg ggaaatcatt catagcagat gtggagccca 780 
tttttgacag actcctgttc ttctggtcag atcgtaggaa cccacacgaa gtgcagccct 840 
cttacgcaac cagatatgct atgactgtct ggtactttga tgctgaagaa agggcagaag 900 
ccaaaaagaa attcaggaat ttaacta 927 



<210> 42 

<211> 941 

<212> DNA 

<213> Homo sapiens 

<400> 42 

atgctgttag cctgagactc aggaagacaa cttctgcagg gtcactccct ggcttctgga 60 
ggaaagagaa ggagggcagt gctccagtgg tacagaagtg agacataatg gaatcaggct 120 
tcacctccaa ggacacctat ctaagccatt ttaaccctcg ggattaccta gaaaaatatt 180 
acaagtttgg ttctaggcac tctgcagaaa gccagattct taagcacctt ctgaaaaatc 240 
ttttcaagat attctgccta gacggtgtga agggagacct gctgattgac atcggctctg 300 
gccccactat ctatcagctc ctctctgctt gtgaatcctt taaggagatc gtcgtcactg 360 
actactcaga ccagaacctg caggagctgg agaagtggct gaagaaagag ccagaggcct 420 
ttgactggtc cccagtggtg acctatgtgt gtgatcttga agggaacaga gtcaagggtc 480 
cagagaagga ggagaagttg agacaggcgg tcaagcaggt gctgaagtgt gatgtgactc 540 
agagccagcc actgggggcc gtccccttac ccccggctga ctgcgtgctc agcacactgt 600 
gtctggatgc cgcctgccca gacctcccca cctactgcag ggcgctcagg aacctcggca 660 
gcctactgaa gccagggggc ttcctggtga tcatggatgc gctcaagagc agctactaca 720 
tgattggtga gcagaagttc tccagcctcc ccctgggccg ggaggcagta gaggctgctg 780 
tgaaagaggc tggctacaca atcgaatggt ttgaggtgat ctcgcaaagt tattcttcca 840 
ccatggccaa caacgaagga cttttctccc. tggtggcgag gaagctgagc agacccctgt 900 
gatgcctgtg acctcaatta aagcaattcc tttgacctgt c 941 



<210> 43 

<211> 778 

<212> DNA 

<213> Homo sapiens 

<400> 43 

aagggtcttc tgagctgcag tggcaattag 
aggggaaagg gcaaggatgg tggaggcttt 
gaactttgat gagtacatga aggctctagg 
tgtgaccaaa ccaacggtaa ttatcagtca 
cagcacattc aagaacacgg agattagttt 
tgcagatgat agaaactgta agtctgttgt 
acagaaatgg gatggcaaag aaacaaattt 
tatgaccctt acttttggtg atgtggttgc 
ttcctggtcg gggcttggaa gagctcttca 



accagaagat ccccgctcct gtctctaaag 60 
ctgtgctacc tggaagctga ccaacagtca 120 
cgtgggctfct gccactaggc aggtgggaaa 180 
agaaggagac aaagtggtca tcaggactct 240 
ccagctggga gaagagtttg atgaaaccac 300 
tagcctggat ggagacaaac ttgttcacat 360 
tgtaagagaa attaaggatg gcaaaatggt 420 
tgttcgccac tatgagaagg cataaaaatg 480 
gtttttctgt ttcctcaagt ctcagtgcta 540 
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tcctattaca acatggctga tcattaatta 
tggtgattta aaaacttgtt actccaagca 
atgttttata atttgaatta aagttttgtc 
tacattttat aatttctttt ggaatgtaaa 



gaaggttatc cttggtgtgg aggtggaaaa 600 
acttgcccaa ttttaatctg aaaatttatc 660 
ccccccccct tttttttata aacaagtgaa 720 
tcaaatttga ataaaaatct tacacgtg 778 



<210> 44 

<211> 1669 

<212> DNA 

<213> Homo sapiens 

<400> 44 

cttccaggac tgagaaaggg gaaagggaag 
gggaagggtc tgaatcccac ccttggcatt 
gctcgcctcc ttggttgaag atttctcctt 
ttctgtgagc cacgtcctcc tcgagcgggg 
cctggaccgt gctcctgctc gggcctttgc 
ccgccgccgg ccaacagcag cccccgcgcg 
agcagatcca atgggagaac aacgggcagg 
accagcctca gcgccgccgg gacccgggcg 
cccagcagcc ccgcactccg atcctgctga 
cgcggacggc cggctcatct ggagtcaccg 
ggttccaagc tggctactcg acatctagag 
accagacagc gccgggagaa gttcctgcgc 
acggcatggt gggcgacgac ccttacaacc 
acaactacta cgatacttat gaaaggccca 
gcactggcta cttccagtac ggtctcccag 
cgtccacgta cgtgcagaag atgtccatgt 
gtctggccag tacagcatac agggcagatg 
gatttcccca aagagtgaaa aaccaaggga 
attcctggga atggcacagt tgtcatcaac 
atgacctgct tgatgccaac acccagagga 
gtcttgaaga cacatcctgt gactatggct 
cacagggatt gagtcctggc tgttatgata 
ttgatattac agatgtaaaa cctggaaact 
acctggttcc tgaatctgac tataccaaca 
gacatcatgc gtatgcctca ggctgcacaa 
cccaatggat aaatcagtgc ctggtgttct 
ggatttatgt attttgaaaa agagaacaga 
tttcaataac aaagcacata actggatttt 



ggtgccacgt ccgagcagcc gccttgactg 60 
gcttggtgga gactgagata cccgtgctcc 120 
ccctcacgtg atttgagccc cgtttttatt 180 
tcaatctggc aaaaggagtg atgcgcttcg 240 
agctctgcgc gctagtgcac tgcgcccctc 300 
agccgccggc ggctccgggc gcctggcgcc 360 
tgttcagctt gctgagcctg ggctcacagt 420 
ccgccgtccc tggtgcagcc aacgcctccg 480 
tccgcgacaa ccgcaccgcc gcggcgcgaa 540 
ctggccgccc caggcccacc gcccgtcact 600 
cccgcgaagc tggcgcctcg cgcgcggaga 660 
tcagtaacct gcggccgccc agccgcgtgg 720 
cctacaagta ctctgacgac aacccttatt 780 
gacctggggg caggtaccgg cccggatacg 840 
acctggtggc cgacccctac tacatccagg 900 
acaacctgag atgcgcggcg gaggaaaact 960 
tcagagatta tgatcacagg gtgctgctca 1020 
catcagattt cttacccagc cgaccaagat 1080 
attaccacag tatggatgag tttagccact 114 0 
gagtggctga aggccacaaa gcaagtttct 1200 
accacaggcg atttgcatgt actgcacaca 1260 
cctatggtgc agacatagac tgccagtgga 1320 
atatcctaaa ggtcagtgta aaccccagct 1380 
atgttgtgcg ctgtgacatt cgctacacag 144 0 
tttcaccgta ttagaaggca aagcaaaact 1500 
gaagtgggaa aaaatagact aacttcagta 1560 
aaacaacaaa agaatttttg tttggactgt 1620 
gaacgcttaa gtcatcatt 1669 



<210> 45 

<211> 1821 

<212> DNA 

<213> Homo sapiens 

<400> 45 

gcggatcctc acacgactgt gatccgattc 
ttacccccgg tcctccgcgt ctccagtcct 
ccccgaatcc ccgctcccag gctacctaag 
gccctgatgc tctgcgccgc caccgccgtg 
tccaagtcgc cgcgctttgc gtcctgggac 
cagctcggcc aggggctgcg cgaacacgcg 
gagcggcgcc tgagcgcgtg cgggtccgcc 
ccgttagccc ctgagagccg ggtggaccct 
aaggctcaga acagcaggat ccagcaactc 
ctggagaagc agcacctgcg aattcagcat 
aagcacctag accatgaggt ggccaagcct 
cagccagttg acccggctca caatgtcagc 
gagctgttcc aggttgggga gaggcagagt 



tttccagcgg cttctgcaac caagcgggtc 60 
cgcacctgga accccaacgt ccccgagagt 120 
aggatgagcg gtgctccgac ggccggggca 180 
ctactgagcg ctcagggcgg acccgtgcag 240 
gagatgaatg tcctggcgca cggactcctg 300 
gagcgcaccc gcagtcagct gagcgcgctg 360 
tgtcagggaa ccgaggggtc caccgacctc 420 
gaggtccttc acagcctgca gacacaactc 480 
ttccacaagg tggcccagca gcagcggcac 540 
ctgcaaagcc agtttggcct cctggaccac 600 
gcccgaagaa agaggctgcc cgagatggcc 660 
cgcctgcacc ggctgcccag ggattgccag 720 
ggactatttg aaatccagcc tcaggggtct 780 
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ccgccatttt tggtgaactg caagatgacc 
cgccacgatg gctcagtgga cttcaaccgg 
gatccccacg gcgagttctg gctgggtctg 
aacagccgcc tggccgtgca gctgcgggac 
tccgtgcacc tgggtggcga ggacacggcc 
ggccagctgg gcgccaccac cgtcccaccc 
gaccaggatc acgacctccg cagggacaag 
tggtttggca cctgcagcca ttccaacctc 
cagcggcaga agcttaagaa gggaatcttc 
ctgcaggcca ccaccatgtt gatccagccc 
ggctgggcct ggtcccaggc ccacgaaaga 
gccaagacca cgactggaga agcccccttt 
cctgagatcg aggctgcagg atatgctcag 
gcttcactcc ttgctggcca gggagttggg 
actggcctca atggcggact cagtcacatt 
gagagcgccc tcatggtgct ggtgctgttg 
gccaatggta tctgggcgga gctcacagag 
aaaaaaaaaa aaaaagatgg c 



tcagatggag gctggacagt aattcagagg 840 
ccctgggaag cctacaaggc ggggtttggg 900 
gagaaggtgc atagcatcac gggggaccgc 960 
tgggatggca acgccgagtt gctgcagttc 1020 
tatagcctgc agctcactgc acccgtggcc 1080 
agcggcctct ccgtaccctt ctccacttgg 1140 
aactgcgcca agagcctctc tggaggctgg 1200 
aacggccagt acttccgctc catcccacag 1260 
tggaagacct ggcggggccg ctactacccg 1320 
atggcagcag aggcagcctc ctagcgtcct 1380 
cggtgactct tggctctgcc cgaggatgtg 1440 
ctgagtgcag gggggctgca tgcgttgcct 1500 
actctagagg cgtggaccaa ggggcatgga 1560 
gactcagagg gaccacttgg ggccagccag 1620 
gactgacggg gaccagggct tgtgtgggtc 1680 
tgtgtaggtc ccctggggac acaagcaggc 1740 
ttcttggaat aaaagcaacc tcagaacata 1800 

1821 



<210> 46 
<211> 996 
<212> DNA 

<213> Homo sapiens 
<400> 46 

gaattagcag caaaagtggt tcagatgttt 
attctctgta gtccttctat gaagaatatt 
aagctggata cttctgggtt ttcatcgatc 
ctgaaaatgg gagatcttga catgcacaga 
ggacagattg ttccaaccga gcttgcactt 
gtggcttcag ttctgggctt gcagaagaac 
ttttttaagc ccagctgtcg ctttatcagt 
x tttactgttt ttaaggtgct ttgtgctaag 
gacttttggg aagctcagct agtggcatgt 
ttcaaactca catcacagta catctggaga 
ccattgcgaa catcggagga tctgataaat 
tgggttcacg tcgtaatatc atctgattct 
tcaaaattac agtctcttat atgtggtcct 
ttggagccac tttcagaaga cactattgcc 
cgcttgaaag agtatgaaca gtgcatagac 
attccatatg ctaatcatga actgaaagaa 
aaggtatcat ttgaaaaata ccataatggc 



tatgtggctg agccaaagca agtgccccat 60 
aatcctttaa ctgccatgag ctatctaagg 120 
ttagtgacat tgaccaaggc agcagtggct 180 
aatgaaatga aaagccattc agagagaaag 240 
cacttgaagg aaactcagcc tggattgctt 300 
aacaaaattg gaattgaaga agcagattcc 360 
gctatattta tctggaatat agaggctcct 420 
gatgaagata caattcctca gctcttggta 4 80 
ctcccagatg tggtacttca ggaactcttt 54 0 
ttgtctaaga ggcagcctcc tgacaccaca 600 
gcctgtagtc attatggctt aatttatcca 660 
ttagctgata aaaattatac agaagatctt 720 
tcatttgaca tagcttccat tattccgttc 780 
ggcctcagtg tccatgttct gtgtcgtaca 84 0 
atactgttag agagatgccc ggaggcagtc 900 
gagaaccggt cgaaagaaac cattgactta 960 
atttga 996 



<210> 47 
<211> 781 
<212> DNA 

<213> Homo sapiens 
<400> 47 

aaggaacaac agtgctttta tgacatcatc 

ccacagagaa gcacggtctg gcaaatacaa 

tgaatttgaa ggcggccatc tcgcaactta 

atttcatgtc tgtgctgctg gatggatggc 

gccagggccc aactgtggat ttggaaaaac 

taggagtgaa agatgggatg cctattgcta 

ctttacagat ccaaagcaaa tttttaaatc 

ccaaatctgc tactggcaca ttagactcaa 

agattttgac cttgaagatg acccaggttg 

ttacgatgat gtccatggct ttgtgggaag 



tgattttgca gaacgagcag ccggtgtgta 60 
gctcacctac gcagaagcta aggcggtgtg 120 
caagcagcta gaggcagcca gaaaaattgg 180 
taagggcaga gttggatacc ccattgtgaa 240 
tggcattatt gattatggaa tccgtctcaa 300 
caacccacac gcaaaggagt gtggtggcgt 360 
tccaggcttc ccaaatgagt acgaagataa 42 0 
gtatggtcag cgtattcacc tgagtttttt 480 
cttggctgat tatgttgaaa tatatgacag 540 
atactgtgga gatgagcttc cagatgacat 600 
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catcagtaca ggaaatgtca tgaccttgaa 
aggtttccaa atcaaatatg ttgcaatgga 
tacaagtact acttctactg gaaataaaaa 
a 



gtttctaagt gatgcttcag tgacagctgg 660 
tcctgtatcc aaatccagtc aaggaaaaaa 720 
ctttttagct ggaagattta gccacttata 780 

781 



<210> 48 

<211> 876 

<212> DNA 

<213> Homo sapiens 

<400> 48 

atgcagcggg cgcgacccac gctctgggcc 
gggccgccgg tggcgcgggc tggcgcgagc 
gagccgtgcg acgcgcgtgc actggcccag 
ctggtgcgcg agccgggctg cggctgctgc 
tgcggcatct acaccgagcg ctgtggctcc 
gcgcgaccgc tgcaggcgct gctggacggc 
agccgcctgc gcgcctacct gctgccagcg 
gaggaagacc gcagcgccgg cagtgtggag 
tctgatccca agttccaccc cctccattca 
aaagacagcc agcgctacaa agttgactac 
tcctccgagt ccaagcggga gacagaatat 
ctgaatcacc tgaagttcct caatgtgctg 
gacaagaagg gattttataa gaaaaagcag 
ttctgctggt gtgtggataa gtatgggcag 
gaggacgtgc actgctacag catgcagagc 



gctgcgctga ctctgctggt gctgctccgc 60 
tcggcgggct tgggtcccgt ggtgcgctgc 120 
tgcgcgcctc cgcccgccgt gtgcgcggag 180 
ctgacgtgcg cactgagcga gggccagccg 240 
ggccttcgct gccagccgtc gcccgacgag 300 
cgcgggctct gcgtcaacgc tagtgccgtc 360 
ccgccagctc caggaaatgc tagtgagtcg 420 
agcccgtccg tctccagcac gcaccgggtg 480 
aagataatca tcatcaagaa agggcatgct 54 0 
gagtctcaga gcacagatac ccagaacttc 600 
ggtccctgcc gtagagaaat ggaagacaca 660 
agtcccaggg gtgtacacat tcccaactgt 720 
tgtcgccctt ccaaaggcag gaagcggggc 780 
cctctcccag gctacaccac caaggggaag 840 
aagtag 876 



<210> 49 

<211> 701 

<212> DNA 

<213> Homo sapiens 

<400> 49 

aaacatgtgg aattcattca aaatacatga 
atcattacac cattgtcacg atgtggctga 
cctacttttg gcccggatca gaagtggcta 
cttacaacgg acccaggttt tataccatgt 
caggtggacc agtcagtgcc agagctatcfc 
agactgaagt tgaaccattt gaaaatattg 
gcattcaacc agcaccaaac aatggaaccc 
ctttttatga gccatcccat gcagaggagg 
atccattgcc cacagagtct cttgactgtt 
cagaagctct ttgggttgaa gaaagattta 
aacttctcac tgggcttgac ttctatcagg 
aactaaagac atatttacca acatttgaaa 



gagctatgta tcctaccaaa accttcccaa 60 
cagcaatgta tcaaggttta aaagccgcta 120 
taaatggctc ctttccttcc atatacatgc 180 
attttgaaga acctgattcc tctggacatg 240 
ttctggcaca tggacccagt tttaaagaga 300 
aagtctataa cctaatgtgt gatcttctac 360 
atggtagttt aaaccatctt ctgaaggtgc 420 
tgtcaaagtt ttctgtttgt ggctttgcta 480 
tctgccctca cctacaaaat gaaggtaaac 540 
cagctcacat tgcccgggtc cgtgatgtag 600 
ataaagtgca gcctgtctct gaaattttgc 660 
ccactattta a 701 



<210> 50 

<211> 909 

<212> DNA 

<213> Homo sapiens 

<400> 50 

attattgtac agagccccaa aaatcgaaac 

gaaggaattc ctcatttgca agagagacag 

gactattcct ctttgtatat gtgtaaaccc 

actctgggac atctggagaa agctgtagtc 

ttaaccgcct taaccgagca acagcatcag 

tctctgaaat cgcccattca gtccgacttg 



agaggaaacg aacagcagtt gaacatggac 60 
ttactggaac atagagattt tataggactg 120 
aaaaggagca tgaaacgaga cgacaccaag 180 
ttggaattaa ctttgaaaca cttaaaagct 240 
aagataattg ctttacagaa tggggagcga 300 
gatgcgttcc actcgggatt tcaaacatgc 360 
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gccaaagaag tcttgcaata cctctcccgg 
tgtgtccagc tgatcaacca cttgcacgcc 
ctgttgactc aacaggtccc tctgagcaaa 
gcggccgccc cctgcctgga gcgcgcgggg 
cccgtcatcc agcggactca gcccagcgcc 
gacagcggct acggcggcga agccgaggcc 
ggggcgagcc gcaaggcggg cgccgccgcc 
cttggggcgc cgcaccccca gcacccgcac 
cgcgagccgg ggaacccgga gagctctgct 
gctccctga 



tttgagagct ggacacccag ggagccgcgg 42 0 
gtggccaccc agttcttgcc caccccgcag 480 
ggcaccggcg ctccctcggc cgccgggtcc 540 
cagaagctgg agcccctcgc ctactgcgtg 600 
gagctcgccg ccgagaacga cacggacacc 660 
cggccggacc gcgagaaagg caaaggcgcg 720 
gcgaccctcc tgccgcacga ggtggcgccc 780 
ggccgcaccc acctgccctt cgccgggccc 840 
caggaagatc cctcgcagcc aggaaaggaa 900 

90 r 



<210> 51 

<211> 5524 

<212> DNA 

<213> Homo sapiens 

<400> 51 

ggcgatcacg ttttcacatg atgtcacgct 
gataggtggc gcgtgtttca gggtctctcg 
aatgtcatag aagaggcgta acacgtcagt 
ccgaaagaga tcagttctaa cctgctctgc 
tggcgaggtt tttgtacagt ttgctccggg 
cccacacttc gcggcttctt catgcttttt 
caagacttcg cagatcgagc ctgcgtgctg 
gccatctgat ccgctcttat caatgaagca 
gaggcgcaaa caagccaatc ccaggaggaa 
cacaggttct gaaacagatg aggaagacaa 
caaccctctg gaccaggaga cgagtccagc 
cgtgagccaa gctctgttgc caagagagga 
ggaacacccc tggcacaaca acgagattct 
gaaggaagac tatgacacta tggggccaga 
tacagtgaag aatgcaaatt gcacatcaga 
ggaggaacgc gatggtcatg cagtcagcat 
cattatttac ccagaagccc ctgaggagct 
gcaagaagaa aatgacctgc cacctggaac 
cccctactgc gaccggggct acaagcgctt 
ccacgagaag aatgaagaga acttttcctg 
cacccagctc gagcggcata tggtgacaca 
aacccaagga gcaggtaatc gcaagttcaa 
taaacaccat ctgaaagaac acctgcgaat 
aaactgcaag aaacgtttct cccattctgg 
atgtattggt ttaatctctg taaatggccg 
ccctaattct gtttcttctt ctcctactaa 
ggagaatgga aaaccactta gtatgtctga 
accactagac ttcaatgact ataaagttct 
tccctttatg aatggtgggc ttggagccac 
gagtccaatg cagcacttag gtgtagggat 
gaatagtaat ttaagtgagg tacaaaaaag 
caggcaaaaa aatggactgc aaggctgaag 
aggatccatg ctctcaacct gaggaacaag 
gtcttccggt agtgagtcat aatggtgcca 
aagtcaatga agccaaagct tgcctccaga 
gtaatataaa gaaagagaag ctacgtactt 
ttgagaacca caacatatcc actccatttt 
gccccatccc tttgcatcag catgaacgtt 
cggtcctgca gcctcatgaa aacatagtcc 
aagccctcct cttgtcatct gtactttctg 
acaaggacca catgtctgta ctcaaagcat 
atgaactgct gaaaatttcc attgctgtgg 
ttgaacaacg aaaagtctac cagtactcaa 



cagggcgctt caattatccc tccccacaaa 60 ■ 
tctctctcct ccagaaaaga aaaagaaaaa 12 0 
ccgtccccag gtttgtgttt cctggagtgg 180 
aggaataacg gtcctgcctc ccgacactct 24 0 
agctgtttct tcgcttccac ctttttctcc 300 
cttctcacca tttctggcca aaactacaaa 360 
ccgaagcagg gcgccgagtc catgcgaact 420 
gccgatcatg gcggatggcc cccggtgcaa 480 
aaacgtggtg aactatgaca atgtagtgga 540 
gcttcatatt gctgaggatg acggtattgc 600 
tagtgtgccc aaccatgagt cctccccaca 660 
agaggaagat gaaataaggg agggtggagt 720 
acaagcctct gtagatggtc cagaagaaat 780 
agccacgatc cagaccgcaa ttaacaatgg 840 
ttttgaggaa tactttgcca aaagaaaact 900 
cgaggagtac cttcagcgca gtgacacagc 960 
gtctcgcctt ggcacgccag aggccaatgg 1020 
tccagatgct tttgcccaac tgctgacctg 1080 
gacatcactg aaggagcaca tcaagtaccg 1140 
ccctctctgt agctacacgt ttgcctaccg 1200 
caagccaggg acagatcagc accaaatgct 1260 
atgcacagag tgtggcaagg ccttcaaata 1320 
tcacagtggt gaaaaacctt acgagtgccc 13 80 
ttcctacagt tcgcacatca gcagcaagaa 1440 
aatgagaaac aatatcaaga cgggttcttc 1500 
ttcagccatt acccagttaa gaaacaagtt 1560 
acagacaggc ttacttaaaa ttaaaacaga 1620 
tatggctaca cacgggttta gtggcactag 1680 
cagcccttta ggagttcatc catctgctca 1740 
ggaagcccct ttacttgggt ttcccaccat 1800 
gttctacagg attgtggaca atactgtttc 1860 
aaatttcaaa gttgaaaggt tatcacatga 1920 
gagttacttc tcctaatatt ccgcctgtcg 1980 
ctaaaagtat tattgactat acgttggaaa 2040 
gcttgactac tgactcaagg agacagatca 2100 
taatagattt ggtcactgat gacaaaatga 2160 
catgccagtt ctgtaaagaa agttttcctg 2220 
acctttgtaa gatgaatgaa gagatcaagg 22 80 
ccaacaaagc cggagttttt gttgataata 2340 
agaaaggaat gacaagcccc atcaacccat 2400 
actatgctat gaacatggag cccaactccg 2460 
gccttcctca ggaatttgtg aaggaatggt 2520 
attccaggtc cccatccctg gaaagaagct 2580 
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ccaagccgtt agctcccaac agtaaccctc 
ctgtaaaacc tatggactcc ataacatcac 
cgaattgtga tcctcctctc aggctaacaa 
ttgaaaaatt ggaccactcc aggagtaata 
cttctaaaaa ctcccacagt agttcataca 
ccaggctgag cctttagact tgtcattacc 
agccacaaag aacaaaacaa aagctagtag 
ctcatctgaa aactcagatg agcctctgaa 
ttcaaataat ctggacaaca aagcactaac 
aaacctttat acacagctct tccacctcaa 
cagtccagac cagtattcct gggctacgac 
taccacatat ggcctacacc tacccaactg 
ggagaaagta ccagcggaaa caaggatttc 
acatgtcagg cctagatgat atgacagact 
agaagacaga gagtggcatg tatgcatgtg 
gttcccttct gcgacataaa tacgaacaca 
gtaagaaagc gtttaaacac aagcaccacc 
agaagcccta tcagtgtgat aaatgtggca 
agcacatgaa tcacaggtat tcctactgca 
agcgcgaggc gcgcgagaaa gggcacttgg 
acttgcagag cattacccct caggggtact 
gggatggcga gagcgagaag gagcacgaga 
gcagacagga tggcgacgag gagttcgagg 
tggatacgga tcccgaaacg atacgagatg 
atagttcgga ggatgggaaa atggaaacca 
atggcatgta ataaactact gcattttaag 
acctgcttga aaacactgct gtgttaagcg 
gctgtggaga gggacagaag gggtggttca 
gggtattgtt aaaaactgca ttatgcaaaa 
tgtggttcag agactaattc ctgtgtttaa 
attgtaagaa ttgcactcta cttatgtatc 
tatattaata cattttaaaa aggtgcccgc 
tattgttatt cctttttaat ttaatgtgct 
tctgtacttt cctttcgcta ttcatcaatt 
cacaatttta ggcctcaatt tttttttttt 
tgaatttaag ataccgaagt cttaaagtga 
aataaagaaa gcctttgtaa ggtggtttta 
gtttctgcaa gtgccatcct tgtacagtgt 
agcttcagtg ttaagctcac cctgttcttt 
gcagcagttc cttagtttac atatgtttgt 
aattttgtca gtattacacc aaactgtttt 
taattttagg tcaaataaca ttttatttat 
tatttcatac tgtagtgtac agtattatag 
aaaggaacat gacgttgatc atttgggcaa 
gttttggaac attaattgtg agatgggatt 
ttccaattac tggaaattcc aaatttggga 
attttcgact gaaaattcca ctttcttcat 
aaatacaatg tatgatacca tgacaaaaat 
ttgaattttc aatttgtaat ttcttttgaa 
aact 



ccacaaaaga ctctttatta cccaggtctc 2640 
catctatagc agaactccac aacagtgtta 2700 
aaccttccca ttttaccaat attaaaccag 2760 
ctccttctcc cttaaatctt tcctccacat 2820 
ctccaaacag cttctcttgc tgaggagctc 2880 
aaaacaaatg aaagaaccca aaagtattat 2940 
catcagttta gatcataaca gtgtttcttc 3000 
cttgactttt atcaagaagg aatttacaaa 3060 
ccagtgttca gcatgaaccc atttagtgcc 3120 
gcgcatttcc ccctgctact ttcatgccac 3180 
catacccagg actggatcag atgagcttcc 3240 
gagcagctac ttttgctgat atgcagcaaa 3300 
agggagaatt gcttgatgga gcacaagact 3360 
ccgactcctg tctgtctcgc aaaaagatca 3420 
acttatgtga caagacattc cagaaaagca 3480 
caggaaaaag accacatcag tgtcagattt 3540 
ttatcgagca ctcaaggctt cactcgggcg 3600 
agcgcttctc acactcgggc tcgtactcgc 3660 
agcgggaggc ggaggagcgg gaagcggcgg 3720 
aacccaccga gctgctgatg aaccgggctt 3780 
ctgactcgga ggagagggag agtatgccga 3840 
aagaaggcga ggatggctac gggaagctgg 3900 
aggaagagga agaaagtgaa aataaaagta 3960 
aagaagagac tggagatcac tccatggacg 4020 
aatcagacca cgaggaagac aatatggaag 4080 
cttcctattt ttttttccag tagtattgtt 4140 
gttcatgcac atgcctgacg cttccagaaa 4200 
gccaagacag atgtagacag agttggagct 4260 
attttgtaca gtgttaaggc ctaaaaactg 4320 
tagcatttat actttaagca caactagaaa 4380 
actacaaact ttaaaaaact atgtctaatt 4440 
actaccatac atcagtattt ttattattat 4500 
cgcactacaa tgcatcagta ttatgattcc 4560 
tcccattttt tttttcagct taagtaacca 4620 
tctgtgaagg aacttgaagt gatgcatgtg 4680 
cctggacgtg aaggaaaaag taagatgaga 4740 
aaagccttat atgcaaacct tttaatctgt 4 800 
taagagggta acatgggtta cctttgcacc 4860 
gaagcaccca tgtcagtatt agaagaatag 4920 
gcaattattt tctgtacttt tttgttcatt 4980 
tgcaacaaaa aaattttttt tgcattcatt 5040 
gtggctcatt ttatatttcc taattttatt 5100 
ttcttcaata tatagatata ttttagtaaa 5160 
attttacgta aagagaagag catttattgt 5220 
tttcaatttt attattttat ttttgttttt 5280 
acttttgata cgatcttgtg aaaacactgt 5340 
cttgtttttt agctaaaaag agggactgtt 5400 
ctttcctgaa ttgtctttgt aaaagtatta 5460 
aatgaccatg ctcgaataaa aatgtagcca 5520 

5524 



<210> 52 
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atgattcctg ccagatttgc cggggtgctg cttgctctgg ccctcatttt gccagggcca 60 
tctggagtga cacctttccg ggaatcagca gggacccttt gtgcagaagg aactcgcggc 120 
aggtcatcca cggcccgatg cagccttttc ggaagtgact tcgtcaacac ctttgatggg 180 
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agcatgtaca gctttgcggg atactgcagt 
tccttctcga ttattgggga cttccagaat 
ggggaatttt ttgacatcca tttgtttgtc 
gtctccatgc cctatgcctc caaagggctg 
ctgtccggtg aggcctatgg ctttgtggcc 
ctgctgtcag acagatactt caacaagacc 
gctgaagatg actttatgac ccaagaaggg 
aactcatggg ctctgagcag tggagaacag 
tcatgcaaca tctcctctgg ggaaatgcag 
aagagcacct cggtgtttgc ccgctgccac 
ctgtgtgaga agactttgtg tgagtgtgct 
ctggagtacg cccggacctg tgcccaggag 
agcgcgtgca gcccagtgtg ccctgctggt 
gccaggacct gccagagcct gcacatcaat 
tgcagctgcc ctgagggaca gctcctggat 
ccctgcgtgc attccggaaa gcgctaccct 
acctgcattt gccgaaacag ccagtggatc 
cttgtcacag gtcaatcaca cttcaagagc 
atctgccagt acctgctggc ccgggattgc 
actgtccagt gtgctgatga ccgcgacgct 
cctggcctgc acaacagcct tgtgaaactg 
caggacgtcc agctccccct cctgaaaggt 
tccgtgcgcc tcagctacgg ggaggacctg 
ctggtgaagc tgtcccccgt ctatgccggg 
ggcaaccagg gcgacgactt ccttaccccc 
ttcgggaacg cctggaagct gcacggggac 
ccctgcgccc tcaacccgcg catgaccagg 
tcccccacat tcgaggcctg ccatcgtgcc 
cgctacgacg tgtgctcctg ctcggacggc 
tatgccgcgg cctgcgcggg gagaggcgtg 
gagctgaact gcccgaaagg ccaggtgtac 
tgccgctctc tctcttaccc ggatgaggaa 
tgccccccag ggctctacat ggatgagagg 
tgttactatg acggtgagat cttccagcca 
tgctactgtg aggatggctt catgcactgt 
cctgacgctg tcctcagcag tcccctgtct 
ccccccatgg tcaagctggt gtgtcccgct 
gccaaaacgt gccagaacta tgacctggag 
ctctgccccc cgggcatggt ccggcatgag 
tgcttccatc agggcaagga gtatgcccct 
tgtgtctgtc gggaccggaa gtggaactgc 
acgatcggca tggcccacta cctcaccttc 
tgccagtacg ttctggtgca ggattactgc 
gtggggaata agggatgcag ccacccctca 
gtggagggag gagagattga gctgtttgac 
gatgagactc actttgaggt ggtggagtct 
gccctctccg tggtctggga ccgccacctg 
caggagaaag tgtgtggcct gtgtgggaat 
agcagcaacc tccaagtgga ggaagaccct 
ctggactcat cccctgccac ctgccataac 
tcctgtagaa tccttaccag tgacgtcttc 
ccatatctgg atgtctgcat ttacgacacc 
tgcttctgcg acaccattgc tgcctatgcc 
acctggagga cggccacatt gtgccggaaa 
gaccctgaag actgcccggt gtgtgaggtg 
gtcaccttga atcccagtga ccctgagcac 
ctcacctgtg aagcctgcca ggagccggga 
gtgagcccca ccactctgta tgtggaggac 
tgcagcaggc tactggacct ggtcttcctg 
gagtttgaag tgctgaaggc ctttgtggtg 
aagtgggtcc gcgtggccgt ggtggagtac 



tacctcctgg cagggggctg ccagaaacgc 240 
ggcaagagag tgagcctctc cgtgtatctt 300 
aatggtaccg tgacacaggg ggaccaaaga 360 
tatctagaaa ctgaggctgg gtactacaag 420 
aggatcgatg gcagcggcaa ctttcaagtc 480 
tgcgggctgt gtggcaactt taacatcttt 540 
accttgacct cggaccctta tgactttgcc 600 
tggtgtgaac gggcatctcc tcccagcagc 660 
aagggcctgt gggagcagtg ccagcttctg 720 
cctctggtgg accccgagcc ttttgtggcc 780 
ggggggctgg agtgcgcctg ccctgccctc 840 
ggaatggtgc tgtacggctg gaccgaccac 900 
atggagtata ggcagtgtgt gtccccttgc 960 
gaaatgtgtc aggagcgatg cgtggatggc 1020 
gaaggcctct gcgtggagag caccgagtgt 1080 
cccggcacct ccctctctcg agactgcaac 1140 
tgcagcaatg aagaatgtcc aggggagtgc 1200 
tttgacaaca gatacttcac cttcagtggg 1260 
caggaccact ccttctccat tgtcattgag -1320 
gtgtgcaccc gctccgtcac cgtccggctg 1380 
aagcatgggg caggagttgc catggatggc 1440 
gacctccgca tccagcgtac agtgacggcc 1500 
cagatggact gggatggccg cgggaggctg 1560 
aagacctgcg gcctgtgtgg gaattacaat 1620 
tctgggctgg cggagccccg ggtggaggac 1680 
tgccaggacc tgcagaagca gcacagcgat 1740 
ttctccgagg aggcgtgcgc ggtcctgacg 1800 
gtcagcccgc tgccctacct gcggaactgc 1860 
cgcgagtgcc tgtgcggcgc cctggccagc 1920 
cgcgtcgcgt ggcgcgagcc aggccgctgt 1980 
ctgcagtgcg ggaccccctg caacctgacc 2040 
tgcaatgagg cctgcctgga gggctgcttc 2100 
ggggactgcg tgcccaaggc ccagtgcccc 2160 
gaagacatct tctcagacca tcacaccatg 2220 
accatgagtg gagtccccgg aagcttgctg 2280 
catcgcagca aaaggagcct atcctgtcgg 2340 
gacaacctgc gggctgaagg gctcgagtgt 2400 
tgcatgagca tgggctgtgt ctctggctgc 2460 
aacagatgtg tggccctgga aaggtgtccc 2520 
ggagaaacag tgaagattgg ctgcaacact 2580 
acagaccatg tgtgtgatgc cacgtgctcc 2640 
gacgggctca aatacctgtt ccccggggag 2700 
ggcagtaacc ctgggacctt tcggatccta 2760 
gtgaaatgca agaaacgggt caccatcctg 2820 
ggggaggtga atgtgaagag gcccatgaag 2880 
ggccgataca tcattctgct gctgggcaaa 2940 
agcatctccg tggtcctgaa gcagacatac 3000 
tttgatggca tccagaacag tgacctcacc 3060 
gtggactttg ggaactcctg gaaagtgcct 3120 
aacatcatga agcagacgat ggtggattcc 3180 
caggactgca acaagctggt ggaccccgag 3240 
tgctcctgtg agtccattgg ggactgcgcc 3300 
cacgtgtgtg cccagcatgg caaggtggtg 3360 
atcctggatg agcttttgca gacctgcgtt 342 0 
gctggctggc gttttgcctc aagaaagaaa 3480 
tgccagattt gccactgtga tgttgtcaac 354 0 
ggcctggtgg tgcctcccac agatgccccg 3600 
atctcggaac cgccgttgca cgatttctac 3660 
ctggatggct cctccaggct gtccgaggct 372 0 
gacatgatgg agcggctgcg catctcccag 3780 
cacgacggct cccacgccta catcgggctc 3840 
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aaggaccgga agcgaccgtc agagctgcgg 
agccaggtgg cctccaccag cgaggccttg 
atcgaccgcc ctgaagcctt ctgcatcgcc 
cggatgtccc ggaactttgt ccgctacgtc 
atcccggttg gcattgggcc ccatgccaac 
gcccctgaga acaaggcctt cgtgctgagc 
gagatcgtta gctacctctg tgaccttgcc 
cacatggcac aagtcactgt gggcccgggg 
aggaactcca tggttctgga tgtggcgttt 
gccgacttca acaggagcaa ggagttcatg 
caggacagca tccacgtcac ggtgctgcag 
ttcagcgagg cacagtccaa aggggacatc 
ggcggcaaca ggaccaacac tgggctggcc 
gtcagccagg gtgaccggga gcaggcgccc 
gcctctgatg agatcaagag gctgcctgga 
cctaatgcca acgtgcagga gctggagagg 
caggactttg agacgctccc ccgagaggct 
ggagaggggc tgcagatccc caccctctcc 
gtgatccttc tcctggatgg ctcctccagt 
agttttgcta aggctttcat ttcaaaagcc 
gtgctccagt atggaagcat caccaccatt 
gcccatttgc tgagccttgt ggacgtcatg 
gatgccttgg gctttgctgt gcgatacttg 
gcctcaaagg cggtggtcat cctggtcacg 
gctgatgccg ccaggtccaa cagagtgaca 
gatgcagccc agctacggat cttggcaggc 
cagcgaatcg aagacctccc taccatggtc 
tgctctggat ttgttaggat tcgcatggat 
gtctggacct tgccagacca gtgccacacc 
ctgaagagtc atcgggtcaa ctgtgaccgg 
tcccctgtta aagtggaaga cacctgtggc 
ggcagctcca ctcggcacat cgtgaccttt 
tgttcttatg tcctatttca aaacaaggag 
gcctgcagcc ctggagcaag gcagggctgc 
ctctccgtcg agctgcacag tgacatggag 
ccttacgtgg gtgggaacat ggaagtcaac 
ttcaatcacc ttggtcacat cttcacattc 
ctcagcccca agacttttgc ttcaaagacg 
ggagccaatg acttcatgct gagggatggc 
caggaatgga ctgtgcagcg gccagggcag 
cttgtccccg acagctccca ctgccaggtc 
aaggtcctgg ctccagccac attctatgcc 
caagtgtgtg aggtgatcgc ctcttatgcc 
gactggagga cacctgattt ctgtgctatg 
tgtgagcatg gctgtccccg gcactgtgat 
tccgaaggct gtttctgccc tccagataaa 
gaggcctgca ctcagtgcat tggtgaggat 
gtcccggacc accagccctg tcagatctgc 
acaacgcagc cctgccccac ggccaaagct 
ctccgccaga atgcagacca gtgctgcccc 
tgtgacctgc ccccagtgcc tcactgtgaa 
ggcgagtgca gacccaactt cacctgcgcc 
ccaccctcct gccccccgca ccgtttgccc 
tatgagtgtg cctgcaactg tgtcaactcc 
tcaaccgcca ccaatgactg tggctgtacc 
gtccaccgaa gcaccatcta ccctgtgggc 
acctgcaccg acatggagga tgccgtgatg 
ccctgtgagg acagctgtcg gtcggtcggc 
ctcatcaatg agtgtgtccg agtgaaggag 
tgcccccagc tggaggtccc tgtctgcccc 
gcgtgctgcc caagctgtcg ctgtgagcgc 



cgcgttgcca gccaggtgaa gtatgcgggc 3900 
aaatacacac tgttccaaat catcagcaag 3960 
ctgcfccctga tggccagcca ggagccccaa 4020 
cagggcctga agaagaagaa ggtcatcgtg 4080 
ctcaagcaga tccgcctcat tgagaagcag 4140 
ggtgtggatg agctggagca gcaaagggaa 4200 
cctgaagccc ctcctcctac tctgcccccc 4260 
ctcttggggc tttcgaccct ggggcccaag 4320 
gtcccggaag gattggacaa aattggtgaa 4380 
gaggaggtga ttcagcggat ggatgtgggc 4440 
tactcctaca tggtgaccgt ggagtacccc 4500 
ctgcagcggg tgcgagagat ccgctaccag 4560 
ctgcggtacc tctctgacca cagcttcttg 4620 
aacctggtct acatggtcac cggaaatcct 4680 
gacatccagg tggtgcccat tggagtgggc 4740 
attggctggc ccaatgcccc catcctcatc 4800 
cctgacctgg tgctgcagag gtgctgctcc 4860 
cctgcccctg actgcagcca gcccctggac 4920 
ttcccagctt cttattttga tgaaatgaag 4980 
aatatagggc ctcatctcac tcaggggtca .5040 
gacgtgccat ggaacgtggc cccggagaaa 5100 
cagcgggagg gaggccccag ccaaatcggg 5160 
acttcagaaa tgcatggtgc caggccggga 5220 
gacgtctctg tggattcagt ggatgcagca 5280 
gtgttcccta ttggaattgg agatcgctac 5340 
ccagcaggcg actccaacgt ggtgaagctc 5400 
accttgggca attccttcct ccacaaactg 5460 
gaggatggga atgagaagag gcccggggac 5520 
gtgacttgcc agccagatgg ccagaccttg 5580 
gggctgaggc cttcatgccc taacagccag 5640 
tgccgctgga cctgcccctg tgtgtgcaca 5700 
gatgggcaga atttcaagct gactggcagc 5760 
caggacctgg aggtgattct ccataatggt 5820 
atgaaatcca tcgaggtgaa gcacagtgcc 5880 
gtgacggtga atgggagact ggtctctgtt 5940 
gtttatggtg ccatcatgca tgaggtcaga 6000 
actccacaaa acaatgagtt ccaactgcag 6060 
tatggtctgt gtgggatctg tgatgagaac 6120 
acagtcacca cagactggaa aacacttgtt 6180 
acgtgccagc ccatcctgga ggagcagtgt 6240 
ctcctcttac cactgtttgc tgaatgccac 6300 
atctgccagc aggacagttg ccaccaggag 6360 
cacctctgtc ggaccaacgg ggtctgcgtt 6420 
tcatgcccac catctctggt ctacaaccac 6480 
ggcaacgtga gctcctgtgg ggaccatccc 6540 
gtcatgttgg aaggcagctg tgtccctgaa 6600 
ggagtccagc accagttcct ggaagcctgg 6660 
acatgcctca gcgggcggaa ggtcaactgc 6720 
cccacgtgtg gcctgtgtga agtagcccgc 6780 
gagtatgagt gtgtgtgtga cccagtgagc 6840 
cgtggcctcc agcccacact gaccaaccct 6900 
tgcaggaagg aggagtgcaa aagagtgtcc 6960 
acccttcgga agacccagtg ctgtgatgag 702 0 
acagtgagct gtccccttgg gtacttggcc 7080 
acaaccacct gccttcccga caaggtgtgt 7140 
cagttctggg aggagggctg cgatgtgtgc 7200 
ggcctccgcg tggcccagtg ctcccagaag 7260 
tcccagtggg cctccccgga gaacccctgc 7320 
gaggtcttta tacaacaaag gaacgtctcc 7380 
tcgggctttc agctgagctg taagacctca 744 0 
atggaggcct gcatgctcaa tggcactgtc 7500 
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attgggcccg ggaagactgt gatgatcgat 
gtgggggtca tctctggatt caagctggag 
ctgggttaca aggaagaaaa taacacaggt 
tgcaccattc agctaagagg aggacagatc 
gatggctgtg atactcactt ctgcaaggtc 
agggtcacag gctgcccacc ctttgatgaa 
atgaaaattc caggcacctg ctgtgacaca 
gccaggctgc agtatgtcaa ggtgggaagc 
tactgccagg gcaaatgtgc cagcaaagcc 
gaccagtgct cctgctgctc tccgacacgg 
accaatggct ctgttgtgta ccatgaggtt 
aggaagtgca gcaagtga 



gtgtgcacga cctgccgctg catggtgcag 7560 

tgcaggaaga ccacctgcaa cccctgcccc 7620 

gaatgttgtg ggagatgttt gcctacggct 7680 

atgacactga agcgtgatga gacgctccag 7740 

aatgagagag gagagtactt ctgggagaag 7800 

cacaagtgtc tggctgaggg aggtaaaatt 7860 

tgtgaggagc ctgagtgcaa cgacatcact 7920 

tgtaagtctg aagtagaggt ggatatccac 7980 

atgtactcca ttgacatcaa cgatgtgcag 8040 

acggagccca tgcaggtggc cctgcactgc 8100 

ctcaatgcca tggagtgcaa atgctccccc 8160 

8178 



<210> 53 

<211> 2422 

<212> DNA 

<213> Homo sapiens 

<400> 53 

acccgcgctc gtacgtgcgc ctccgccggc 
catgcgcccg cgcggcccta taggcgcctc 
cgccgccact gccactcccg ctctctcagc 
actaccaccg tctgagtctg cagtcccgag 
tgggcccggg agatcctgga ctcccgcggg 
gccaaaggtc ttttccgggc tgcagtgccc 
ctggagctga gggatggaga caaacagcgt 
gaccacatca actccaccat cgcgccagcc 
caagagaaac tggacaacct gatgctggag 
ggggccaatg .ccatcctggg tgtgtctctg 
gaactgcccc tgtatcgcca cattgctcag 
gtgccggcct tcaacgtgat caatggtggc 
gagttcatga tcctcccagt gggagctgag 
gaggtctacc atacactcaa gggagtcatc 
gtgggggatg aaggtggctt tgcccccaat 
gtgaaggaag ccatcgacaa ggctggctac 
gctgcctcag agttttatcg tgatggcaaa 
ccttcccgat acatcactgg ggaccagctg 
tatcctgtgg tctccattga ggacccattt 
ttcacagcca atgtagggat ccagattgtg 
cgtattgagc gggcagtgga agaaaaggcc 
atcggctcgg tcactgaagc catccaagcg 
gtcatggtga gtcatcgctc aggagagact 
gggctgtgca caggccagat caagactggt 
tacaaccagc tcatgagaat tgaggaagag 
aacttccgta atcccagtgt gctgtgattc 
tctcatcctc ctggaacctt gctgtcctga 
gagccccagg gtgcccagaa cttccctgat 
gacctcttgc tgtctctgct cgccctcctt 
ttccacttct tcctttctct ttctctcttc 
attataaaag ggggtccgtg gaagaatgat 
tgtgctgagg tgttagagag ggaccatgtg 
cttccacttt gcatatgagc cgtgaactgt 
gcatgtgatc acgcctggct aataaggctt 
tgtttttcat tcatcccatt aatcatttcc 
cttgggggaa cgatgtgtct gtatttcatg 
gaggtcttgc tagaatggga agggtcatag 
tactcactga agcctgcgtt ggtccagagc 
tatacatctc tccccaaccc taggttccct 
ctcactcccc atgccacgtt ccacagttgc 
tccattaaag tctgaatcag tg 



agctcctgac tcatcggggg ctccgggtca 60 

ctccgcccgc cgcccgggag ccgcagccgc 120 

gccgccgtcg ccaccgccac cgccaccgcc 180 

atcccagcca tcatgtccat agagaagatc 240 

aaccccacag tggaggtgga tctctatact 300 

agtggagcct ctacgggcat ctatgaggcc 360 

tacttaggca aaggtgtcct gaaggcagtg 420 

ctcatcagct caggtctctc tgtggtggag 480 

ttggatggga ctgagaacaa atccaagttt 540 

gccgtgtgta aggcaggggc agctgagcgg 600 

ctggccggga actcagacct catcctgcct 660 

tctcatgctg gcaacaagct ggccatgcag 72 0 

agctttcggg atgccatgcg actaggtgca 780 

aaggacaaat acggcaagga tgccaccaat 840 

atcctggaga acagtgaagc cttggagctg 900 

acggaaaaga tcgttattgg catggatgtt 960 

tatgacttgg acttcaagtc tcccactgat 1020 

ggggcactct accaggactt tgtcagggac 1080 

gaccaggatg attgggctgc ctggtccaag 1140 

ggtgatgacc tgacagtgac caacccaaaa 1200 

tgcaactgtc tgctgctcaa ggtcaaccag 1260 

tgcaagctgg cccaggagaa tggctggggg 1320 

gaggacacat tcattgctga cctggtggtg 1380 

gccccgtgcc gttctgaacg tctggctaaa 1440 

ctgggggatg aagctcgctt tgccggacat 1500 

ctctgcttgc ctggagacgt ggaacctctg 1560 

tctgtgatag ttcaccccct gagatcccct 1620 

tgacctgctc cgctgctcct tggcttacct 1680 

tctgtgccct actcattggg gttccgcact 1740 

cctcagaaac tagaaatgtg aatgaggatt 1800 

cagcatctgt gatgggagcg tcagggttgg 1860 

tcacttgtgc tttgctcttg tcccacgtgt 1920 

gcatagtgct gggatggagg ggagtgttgg 1980 

tagtgtattt atttatttat ttattttatt 2040 

ccataactca atggcctaaa actggcctga 2100 

tggctgtaga tcccaagatg actggggtgg 2160 

aaagggcctt gacatcagtt cctttgtgtg 2220 

ggaggctgtg tgcctggggg agttttcctc 2280 

gttcttcctc cagctgcacc agagcaacct 2340 

caccacctct gtggcattga aatgagcacc 2400 

2422 
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<210> 54 

<211> 6816 

<212> DNA 

<213> Homo sapiens 

<400> 54 

atgcttaggg gtccggggcc cgggctgctg ctgctggccg tcctgtgcct ggggacagcg 60 
gtgccctcca cgggagcctc gaagagcaag aggcaggctc agcaaatggt tcagccccag 120 
tccccggtgg ctgtcagtca aagcaagccc ggttgttatg acaatggaaa acactatcag 180 
ataaatcaac agtgggagcg gaccfcaccta ggcaatgcgt tggtttgtac ttgttatgga 240 
ggaagccgag gttttaactg cgagagtaaa cctgaagctg aagagacttg ctttgacaag 300 
tacactggga acacttaccg agtgggtgac acttatgagc gtcctaaaga ctccatgatc 360 
tgggactgta cctgcatcgg ggctgggcga gggagaataa gctgtaccat cgcaaaccgc 420 
tgccatgaag ggggtcagtc ctacaagatt ggtgacacct ggaggagacc acatgagact 480 
ggtggttaca tgttagagtg tgtgtgtctt ggtaatggaa aaggagaatg gacctgcaag 540 
cccatagata gatgcaacga tcaggacaca aggacatcct atagaattgg agacacctgg 600 
agcaagaagg ataatcgagg aaacctgctc cagtgcatct gcacaggcaa cggccgagga 660 
gagtggaagt gtgagaggca cacctctgtg cagaccacat cgagcggatc tggccccttc -720 
accgatgttc gtgcagctgt ttaccaaccg cagcctcacc cccagcctcc tccctatggc 780 
cactgtgtca cagacagtgg tgtggtctac tctgtgggga tgcagtggct gaagacacaa 840 
ggaaataagc aaatgctttg cacgtgcctg ggcaacggag tcagctgcca agagacagct 900 
gtaacccaga cttacggtgg caactcaaat ggagagccat gtgtcttacc attcacctac 960 
aatggcagga cgttctactc ctgcaccaca gaagggcgac aggacggaca tctttggtgc 1020 
agcacaactt cgaattatga gcaggaccag aaatactctt tctgcacaga ccacactgtt 1080 
ttggttcaga ctcgaggagg aaattccaat ggtgccttgt gccacttccc cttcctatac 1140 
aacaaccaca attacactga ttgcacttct gagggcagaa gagacaacat gaagtggtgt 1200 
gggaccacac agaactatga tgccgaccag aagtttgggt tctgccccat ggctgcccac 1260 
gaggaaatct gcacaaccaa tgaaggggtc atgtaccgca ttggagatca gtgggataag 1320 
cagcatgaca tgggtcacat gatgaggtgc acgtgtgttg ggaatggtcg tggggaatgg 1380 
acatgcattg cctactcgca gcttcgagat cagtgcattg ttgatgacat cacttacaat 1440 
gtgaacgaca cattccacaa gcgtcatgaa gaggggcaca tgctgaactg tacatgcttc 1500 
ggtcagggtc ggggcaggtg gaagtgtgat cccgtcgacc aatgccagga ttcagagact 1560 
gggacgtttt atcaaattgg agattcatgg gagaagtatg tgcatggtgt cagataccag 1620 
tgctactgct atggccgtgg cattggggag tggcattgcc aacctttaca gacctatcca 1680 
agctcaagtg gtcctgtcga agtatttatc actgagactc cgagtcagcc caactcccac 1740 
cccatccagt ggaatgcacc acagccatct cacatttcca agtacattct caggtggaga 1800 
cctaaaaatt ctgtaggccg ttggaaggaa gctaccatac caggccactt aaactcctac 1860 
accatcaaag gcctgaagcc tggtgtggta tacgagggcc agctcatcag catccagcag 1920 
tacggccacc aagaagtgac tcgctttgac ttcaccacca ccagcaccag cacacctgtg 1980 
accagcaaca ccgtgacagg agagacgact cccttttctc ctcttgtggc cacttctgaa 2040 
tctgtgaccg aaatcacagc cagtagcttt gtggtctcct gggtctcagc ttccgacacc 2100 
gtgtcgggat tccgggtgga atatgagctg agtgaggagg gagatgagcc acagtacctg 2160 
gatcttccaa gcacagccac ttctgtgaac atccctgacc tgcttcctgg ccgaaaatac 2220 
attgtaaatg tctatcagat atctgaggat ggggagcaga gtttgatcct gtctacttca 2280 
caaacaacag aactggatgc tcccactaac ctccagtttg tcaatgaaac tgattctact 2340 
gtcctggtga gatggactcc acctcgggcc cagataacag gataccgact gaccgtgggc 2400 
cttacccgaa gaggccagcc caggcagtac aatgtgggtc cctctgtctc caagtacccc 2460 
ctgaggaatc tgcagcctgc atctgagtac accgtatccc tcgtggccat aaagggcaac 2520 
caagagagcc ccaaagccac tggagtcttt accacactgc agcctgggag ctctattcca 2580 
ccttacaaca ccgaggtgac tgagaccacc attgtgatca catggacgcc tgctccaaga 2640 
attggtttta agctgggtgt acgaccaagc cagggaggag aggcaccacg agaagtgact 2700 
tcagactcag gaagcatcgt tgtgtccggc ttgactccag gagtagaata cgtctacacc 2760 
atccaagtcc tgagagatgg acaggaaaga gatgcgccaa ttgtaaacaa agtggtgaca 2820 
ccattgtctc caccaacaaa cttgcatctg gaggcaaacc ctgacactgg agtgctcaca 2880 
gtctcctggg agaggagcac caccccagac attactggtt atagaattac cacaacccct 2940 
acaaacggcc agcagggaaa ttctttggaa gaagtggtcc atgctgatca gagctcctgc 3000 
acttttgata acctgagtcc cggcctggag tacaatgtca gtgtttacac tgtcaaggat 3060 
gacaaggaaa gtgtccctat ctctgatacc atcatcccag aggtgcccca actcactgac 3120 
ctaagctttg ttgatataac cgattcaagc atcggcctga ggtggacccc gctaaactct 3180 



50 



WO 02/079411 



PCT/US02/09576 



tccaccatta ttgggtaccg catcacagta 
gaagattttg tggactcctc agtaggatac 
gactatgata tcagcgttat cactctcatt 
acacaacaaa cggctgttcc tcctcccact 
accatgcgtg tcacctgggc tccaccccca 
tactcacctg tgaaaaatga ggaagatgtt 
gcagtggtct taacaaatct cctgcctggt 
tacgaacaac atgagagcac acctcttaga 
actggcattg acttttctga tattactgcc 
cgagccacca tcactggcta caggatccgc 
cgagaagatc gggtgcccca ctctcggaat 
acagagtatg tggtcagcat cgttgctctt 
ggccaacaat caacagtttc tgatgttccg 
accagcctac tgatcagctg ggatgctcct 
tacggagaaa caggaggaaa tagccctgtc 
acagctacca tcagcggcct taaacctgga 
actggccgtg gagacagccc cgcaagcagc 
attgacaaac catcccagat gcaagtgacc 
tggctgcctt caagttcccc tgttactggt 
ccaggaccaa caaaaactaa aactgcaggt 
ttgcagccca cagtggagta tgtggttagt 
cagcctctgg ttcagactgc agtaaccaac 
gatgtggatg tcgattccat caaaattgct 
tacagggtga cctactcgag ccctgaggat 
ggtgaagaag acactgcaga gctgcaaggc 
gtggttgcct tgcacgatga tatggagagc 
attcctgcac caactgacct gaagttcact 
tggacaccac ccaatgttca gctcactgga 
accggaccaa tgaaagaaat caaccttgct 
cttatggtgg ccaccaaata tgaagtgagt 
agaccagctc agggtgttgt caccactctg 
gtgacagatg ctactgagac caccatcacc 
actggcttcc aagttgatgc cgttccagcc 
aagccagatg tcagaagcta caccatcaca 
tacctgtaca ccttgaatga caatgctcgg 
gccattgatg caccatccaa cctgcgtttc 
tcatggcagc cgccacgtgc caggattacc 
tctcctccca gagaagtggt ccctcggccc 
ggcctggaac cgggaaccga atatacaatt 
agcgagcccc tgattggaag gaaaaagaca 
caccccaatc ttcatggacc agagatcttg 
ttcgtcaccc accctgggta tgacactgga 
cagcaaccca gtgttgggca acaaatgatc 
ccgcccacaa cggccacccc cataaggcat 
gaggaaatcc aaattggtca catccccagg 
ggtccgggac tcaatccaaa tgcctctaca 
tcatgggccc cattccagga cacttctgag 
gatgaagaac ccttacagtt cagggttcct 
ctcaccagag gtgccaccta caacatcata 
aaggttcggg aagaggttgt taccgtgggc 
acggatgact cgtgctttga cccctacaca 
gaacgaatgt ctgaatcagg ctttaaactg 
catttcagat gtgattcatc tagatggtgc 
gagaagtggg accgtcaggg agaaaatggc 
ggaaaaggag aattcaagtg tgaccctcat 
taccacgtag gagaacagtg gcagaaggaa 
tttggaggcc agcggggctg gcgctgtgac 
cccgaaggca ctactggcca gtcctacaac 
aacactccct ttgctctgga ggaagttctc 
gcatcaccct gggagtttcc tgagggtttt 
ctgcttcgaa gtattcaata ccgctcagta 



gttgcggcag gagaaggtat ccctattttt 3240 
tacacagtca cagggctgga gccgggcatt 3300 
aatggcggcg agagtgcccc tactacactg 3360 
gacctgcgat tcaccaacat tggtccagac 3420 
tccattgatt taaccaactt cctggtgcgt 3480 
gcagagttgt caatttctcc ttcagacaat 3540 
acagaatatg tagtgagtgt ctccagtgtc 3600 
ggaagacaga aaacaggtct tgattcccca 3660 
aactctttta ctgtgcactg gattgctcct 3720 
catcatcccg agcacttcag tgggagacct 3780 
tccatcaccc tcaccaacct cactccaggc 3840 
aatggcagag aggaaagtcc cttattgatt 3900 
agggacctgg aagttgttgc tgcgaccccc 3960 
gctgtcacag tgagatatta caggatcact 4020 
caggagttca ctgtgcctgg gagcaagtct 4080 
gttgattata ccatcactgt gtatgctgtc 414 0 
aagccaattt ccattaatta ccgaacagaa 42 00 
gatgttcagg acaacagcat tagtgtcaag 4260 
tacagagtaa ccaccactcc caaaaatgga 4320 
ccagatcaaa cagaaatgac tattgaaggc 4380 
gtctatgctc agaatccaag cggagagagt 4440 
attgatcgcc ctaaaggact ggcattcact 4500 
tgggaaagcc cacaggggca agtttccagg 4560 
ggaatccatg agctattccc tgcacctgat 4620 
ctcagaccgg gttctgagta cacagtcagt 4680 
cagcccctga ttggaaccca gtccacagct 4740 
caggtcacac ccacaagcct gagcgcccag 4800 
tatcgagtgc gggtgacccc caaggagaag 4860 
cctgacagct catccgtggt tgtatcagga 4920 
gtctatgctc ttaaggacac tttgacaagc 4980 
gagaatgtca gcccaccaag aagggctcgt 5040 
attagctgga gaaccaagac tgagacgatc 5100 
aatggccaga ctccaatcca gagaaccatc 5160 
ggtttacaac caggcactga ctacaagatc 5220 
agctcccctg tggtcatcga cgcctccact 5280 
ctggccacca cacccaattc cttgctggta 5340 
ggctacatca tcaagtatga gaagcctggg 5400 
cgccctggtg tcacagaggc tactattact 5460 
tatgtcattg ccctgaagaa taatcagaag 5520 
gacgagcttc cccaactggt aacccttcca 5580 
gatgttcctt ccacagttca aaagacccct 5640 
aatggtattc agcttcctgg cacttctggt 5700 
tttgaggaac atggttttag gcggaccaca 5760 
aggccaagac catacccgcc gaatgtaggt 582 0 
gaagatgtag actatcacct gtacccacac 5880 
ggacaagaag ctctctctca gacaaccatc 5940 
tacatcattt catgtcatcc tgttggcact 6000 
ggaacttcta ccagtgccac tctgacaggc 6060 
gtggaggcac tgaaagacca gcagaggcat 6120 
aactctgtca acgaaggctt gaaccaacct 6180 
gtttcccatt atgccgttgg agatgagtgg 6240 
ttgtgccagt gcttaggctt tggaagtggt 6300 
catgacaatg gtgtgaacta caagattgga 6360 
cagatgatga gctgcacatg tcttgggaac 6420 
gaggcaacgt gttacgatga tgggaagaca 6480 
tatctcggtg ccatttgctc ctgcacatgc 6540 
aactgccgca gacctggggg tgaacccagt 6600 
cagtattctc agagatacca tcagagaaca 6660 
cagcttcagc tcaactcaca gcttctccaa 6720 
ctcataaatg agggctgcac attgcctgtt 6780 
ttttaa 6816 
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<210> 55 

<211> 813 

<212> DNA 

<213> Homo sapiens 

<400> 55 

gttgtgttgt caacaacggt gaatgtggat 
tttgttcata acaactccaa gcatggacgg 
accccctgca tcaaagccat tagcccgagt 
atcatcatcg gggacaactt ctttgatggt 
tggagcgagg agatgctgtt gaaaagagct 
ccacacaata accaggacat cattttgaag 
agcgtcccca ggaatcccag ccagcttcca 
atgatgggaa tcaactccta tggcagccag 
ggaaataatc aagggtacat ccgcaacaca 
agctccacgc ctcaacagtc taattacagt 
aatgtcccca tggccaactt gggtgttcca 
accggctctc cttatggaat ttttcctgct 
atcaggcccc aaggctcccc ttcacctgcc 
gccatgaccg gacttgttgt acccccgatg 



ggacacgtcc tggctgtttc tgacaacatg 60 
agagcaagaa gactcgatcc atcggaagct 120 
gaaggctgga ccacaggagg agccatggtc 180 
ctccaagtgg tgtttgggac tatgcttgta 240 
gcagatctag tggaagctct ttatggcaca 300 
cgagccgcag acattgctga agctctctac 360 
gccctctcta gctccccagc gcacagtggc 420 
cttggggtca gcatctcaga gtcaacacaa 480 
agcagcatct ctccgcgggg atactcttcc 540 
acctccagca acagtatgaa tggctacagc 600 
ggttcaccag gatttctaaa tggctcaccc 660 
gtcaaacaga agagtgcctt tgcccctgtc 720 
tgctccagcg gcaatggaaa tggattcaga 780 
taa • 813 



<210> 56 

<211> 3953 

<212> DNA 

<213> Homo sapiens 

<400> 56 

cagcgctggc gtcaatgctc ccttcctcgg 
cggcagcggc tgctgggtga gcagctggag 
atcgctttct cctggcgtca ccagcgctgg 
cctccattct tgaagaaaga agaagatgcc 
ccggcgctac acggtgtcca gcaagagttg 
cgagtttgtg gagttcaccc tgtccgtgga 
ggcccagagg ctggagctgc gggaggtcac 
aaatcagcgc cggtgggtag atttggaaaa 
attggaacct accgtctatt ttggagtggt 
gcaggagatt accaggtatc agtattatct 
tattccttgt accttagaac aagcaattca 
tggtgacttt gatcagtatg aatcccagga 
gggatggtta caagatgaaa aagtattgga 
tcagaaatac agagggctca cagctcctga 
gagaatggat ggctatggag aagagagcta 
atccattgga gcgtgtcttg aaggtatctt 
ggtatttagg tggcatgaca ttgccaacat 
gctggcaaat aaagaggaga ccattcaatt 
catttggaga ctctgtgttg cgcgacacaa 
aactcagact gtcacagtga acccaatcag 
taaaccccag ccctacgtga tgcctccccc 
agaaccatat gcttcttccc aagataacct 
tcactctcag acaagcttgg atagagccca 
cagtgtctac agtgcacaca gcaccaactc 
ctcgccgatg tcgtccaacc ctagcatcac 
cccgtcccat cggcacagcg ccgtgatacc 
gactgtgatg aagcagctca acaggggcct 
gcgaaacctc aacatcggca gctcgtacgc 
ccagcccgag atccgcgagc acgcacagct 
cagcctgagc tacagcttcc acagcccgtc 
cgtggtgggc gcggtcagcg tgccggagct 



gccattggag actccgttgc tttttaatgg 60 
gccggacagt gttcgtccca tacggagagg 120 
gttggtgggg gtagcttttc cctctttgct 180 
actgccattt gggttgaaac tgaaacgcac 240 
cctggttgcc cggatccaac tgcttaataa 300 
gagcactggc caggaaagcc tcgaggccgt 360 
ttacttcagc ctctggtact acaacaagca 420 
acctttgaag aagcagctgg ataaatatgc 480 
gttttatgtg ccttcagttt ctcagctgca 540 
gcaactgaag aaagatatct tggaaggaag 600 
gctagcaggc ttagctgttc aagcggattt 660 
ctttcttcag aaatttgcct tgtttcctgt 720 
agaagcaacc caaaaagtgg ccttactaca 780 
tgctgaaatg ctgtacatgc aggaggtaga 840 
ccctgctaag gatagccaag gaagtgacat 900 
tgtgaaacac aagaatggaa ggcatcctgt 960 
gtcccacaac aagtcctttt ttgcattaga 1020 
tcaaactgaa gacatggaaa cagcaaaata 1080 
gttttacaga ctaaaccagt gtaacctgca 1140 
gaggaggtct tcttcaagga tgtctctgcc 1200 
accgcagttg cactataatg gacattatac 1260 
ctttgtgccc aaccagaacg gatactactg 1320 
gattgacctc aacggtcgga tccgtaatgg 1380 
cttaaataat cctcagccct acttgcagcc 1440 
cgggagtgac gtcatgaggc ctgactacct 1500 
cccgtcctac cgccccaccc cagactatga 1560 
ggtgcatgcg gaacggcaga gccactcgct 1620 
ctacagcagg cccgcggcgc tggtctacag 1680 
cccctcgcca gcggccgcac actgcccgtt 1740 
tccctacccc taccctgccg agcggcggcc 1800 
gaccaatgcg cagctgcagg cgcaggacta 1860 
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cccgtctccc aacatcatgc ggacgcaggt gtaccggcca cccccaccct acccgccccc 1920 
caggcccgcc aacagcacgc cagacctgtc ccgccacctt tacatcagca gcagcaaccc 1980 
cgacctcatc acgcggcgcg tgcaccactc ggtgcaaacg ttccaggagg acagcctgcc 2040 
cgtggcgcac tcgctgcagg aggtcagcga gcccctcacc gccgcgcgcc acgcgcagct 2100 
gcacaaacgg aacagcatcg aggtggccgg gctcagccac ggcctggagg gcctgcggct 2160 
caaggagcgc accctatccg cgtcggcggc agaggtggcg ccgcgagccg tctcggtggg 2220 
ctcccagccc agcgttttca ccgagaggac acagcgagaa gggccggagg aggcggaggg 2280 
cttgaggtac ggccataaga agtccctgtc ggacgccacc atgctaatcc acagcagcga 2340 
ggaggaggag gacgaggact tcgaggagga gagcggggcc cgggcgcctc ctgcacgtgc 2400 
gcgcgagcct cggcccggcc tggcccagga cccacctggc tgccctcgcg tcctgctcgc 2460 
cgggcccctg cacatcctgg agcccaaggc ccacgtccca gacgcggaga agaggatgat 252 0 
ggacagcagc cccgtccgca cgaccgcaga ggcccagcgg ccctggagag acgggctgct 2580 
gatgccctcc atgtcggagt ccgacctcac cacgtcaggc cgctaccgag cccggaggga 2640 
ctctctgaag aaaaggccgg tgtcggacct tctctctggg aagaagaaca tcgtggaagg 270 0 
gctcccgcct ctagggggaa tgaaaaagac tcgagtagat gcaaaaaaaa ttggtcctct 276 0 
taaactggct gccctaaatg gactctccct atctcgagtg cctctgcctg atgaaggaaa ,2 82 0 
ggaagtggct accagagcaa cgaatgatga aaggtgtaaa attctggaac aacgattaga 288 0 
acaaggaatg gtattcacag aatatgaaag aattcttaag aaacggctag ttgatgggga 294 0 
gtgctcaaca gcacgactcc ctgaaaatgc agaaagaaat cgattccaag atgttcttcc 3000 
ttatgatgat gtgagagtgg agttggtccc aactaaagaa aacaacactg gttacatcaa 3060 
cgcatcacat attaaggtct ctgtcagtgg aatcgaatgg gattatattg ccacacaggg 312 0 
accattacag aatacctgtc aagatttttg gcagatggta tgggaacagg gaattgcaat 3180 
tatagcaatg gtgacagcag aagaggaggg tggaagggag aagagcttta ggtactgg.cc 3240 
acgacttggt tccaggcaca acactgtcac ctatggaagg tttaagatca cgacccggtt 3300 
ccgcacagac tctggctgct atgccaccac aggcctgaag atgaagcacc tccttactgg 3360 
gcaagagagg accgtctggc acctccaata cacagactgg cctgaacatg gctgtccaga 3420 
agacctcaag ggatttttat catatcttga agagatccag tctgttcgac gccatacaaa 3480 
tagcacaagt gatccccaaa gccccaaccc tccgttgttg gtccactgca gtgctggggt 3540 
aggaaggact ggcgtggtga ttttgtcgga gatcatgatc gcctgcctgg aacacaatga 3600 
ggtgctggac atcccgagag tgctggacat gctgaggcaa cagagaatga tgctggtgca 3660 
gactctctgc cagtacacat ttgtgtacag agtcctcatc cagttcctga aaagctccag 3720 
gctcatctaa gctcccacaa tttcttacgg ggccagtcat gtgaagcgtt tacagcttaa 3780 
aaaaaaagcg cttgcctaac tcatactttc ccgttgacac ttgatccacg cagcgtggca 3840 
ctgggacgta agtggcgcag tctgaatggc ggcacgctga aggaaacgtg cgaagcacag 3900 
gctgaagagg ggtttctaac ctgggaaagg tgctcaagga ggacttggtt tea 3953 



<210> 57 

<211> 828 

<212> DNA 

<213> Homo sapiens 

<400> 57 

agttttcatc cagccacggg ccagcatgtc tgggggcaaa tacgtagact eggagggaca 60 

tctctacacc gttcccatcc gggaacaggg caacatctac aagcccaaca acaaggecat 120 

ggcagacgag ctgagegaga agcaagtgta cgacgcgcac accaaggaga tcgacctggt 180 

caaccgcgac cctaaacacc tcaacgatga cgtggtcaag attgactttg aagatgtgat 240 

tgcagaacca gaagggacac acagttttga eggcatttgg aaggecaget tcaccacctt 300 

cactgtgacg aaatactggt tttaccgett gctgtctgcc ctctttggca tcccgatggc 360 

actcatctgg ggcatttact tcgccattct ctctttcctg cacatctggg cagttgtacc 420 

atgcattaag agcttcctga ttgagattca gtgeatcage cgtgtctatt ccatctacgt 480 

ccacaccgtc tgtgacccac tctttgaagc tgttgggaaa atattcagca atgtccgcat 540 

caacttgeag aaagaaatat aaatgacatt tcaaggatag aagtatacct gatttttttt 600 

ccttttaatt ttcctggtgc caatttcaag ttccaagttg ctaatacagc aacaatttat 660 

gaattgaatt atcttggttg aaaataaaaa gatcactttc tcagttttca taagtattat 720 

gtctcttctg agctatttca tctatttttg gcagtctgaa tttttaaaac ccatttaaat 780 

ttttttcctt acctttttat ttgcatgtgg atcaaccatc gctttatt 828 



<210> 58 
<211> 388 
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<212> DNA 

<213> Homo sapiens 

<400> 58 

acctcccaac caagccctcc agcaaggatt 
ctcttcctgt cgctcccggt cctggtggtg 
ccagcccagg ggaccccaga cgtctccagt 
acactggtag gacaaggctc gggaactcat 
caagatgcgg gagtggtttt cagagacatt 
ctcatgagga cctgaagggt gacatcccag 
cgcctgtgct gaggactccc tccatgtg 



caggagtgcc cctccggcct cgccatgagg 60 
gttctgtcga tcgtcttgga aggcccagcc 120 
gccttggata agctgaagga gtttggaaac 180 
cagccgcatc aaacagagtg aactttctgc 240 
tcagaaagtg aaggagaaac tcaagattga 300 
gaggggcctc tgaaatttcc cacaccccag 360 

388 



<210> 59 
<211> 1227 
<212> DNA 

<213> Homo sapiens 
<400> 59 

caaagttaga caaaatgcca ggaatgttct 
ccactcattc acttctagac gacaaaatgc 
atatgaaagc atacctgaga tctatgatcc 
agtccaagga tgtactttct gctgctgaag 
ttcttgccaa ccaaactggt caaaatgtct 
aggagaatat tgagttctgg ctggcttgtg 
tgccctgtaa agcagaagag atatataaag 
tcaatattga cttccgcact cgagaatcta 
cgtgttttga tgaagcacaa aaagtcatat 
ggttcctcaa atcagatatt tacttaaatc 
agtgactggt ccctggctga agggaattaa 
cagtatggct ccctgggtga acagcttggc 
aacaaatgac tcagaatgga ttaacatgaa 
aagcaagaca aaaacagaga gaccgcagga 
aaacagtgga gctctgtatt agaaagcccc 
tacacagaaa ctgtgactaa agtctatgaa 
tcaactgaca tctatgctac atattattat 
taacttaaag tatatgtttt caaattgcca 
ttttattgtt tttgactttg gaagagatga 
aaaaccaggg agtcagaata tatttgtaag 
attttgtatt aaaatatata gaagcaa 



tctctgctaa cccaaaggaa ttgaaaggaa 60 
aaaaaaggag gccaaagact tttggaatgg 120 
cacatctgga atctggaatg aaatcttcca 180 
taatgcaatg gtctcaatct ctggaaaaac 240 
ttggaagttt cctaaagtct gaattcagtg 300 
aagactataa gaaaacagag tctgatcttt 360 
catttgtgca ttcagatgct gctaaacaaa 420 
cagccaagaa gattaaagca ccaaccccca 480 
atactcttat ggaaaaggac tcttatccca 540 
ttctaaatga cctgcaggct aatagcctaa 600 
cagatagtat caagcgcaga aggaatgtgc 660 
cttttttggg tgtcttgaca ggccaagaag 720 
agttatccag gcgcagagtt gaagaagcat 780 
aggaggaaga tactgtggta ctgtcataaa 840 
tcagaactgg gaaggccagg taactctagt 900 
actgattaca acagactgta agaatcaaag 960 
atagtttgta ctgagctatt gaagtcccat 1020 
ttgctactat tgcttgtcgg tgttatttta 1080 
actgtgtatt taacttaagc tattgctctt 1140 
ttaaatcatt ggtgctaata ataaatgtgg 1200 

1227 



<210> 60 
<211> 649 
<212> DNA 

<213> Homo sapiens 
<400> 60 

tcgggcctcc gaaaccatga actttctgct 
gctctacctc caccatgcca agtggtccca 
gaatcatcac gaagtggtga agttcatgga 
cgagaccctg gtggacatct tccaggagta 
atcctgtgtg cccctgatgc gatgcggggg 
gcccactgag gagtccaaca tcaccatgca 
gcacatagga gagatgagct tcctacagca 
tagagcaaga caagaaaatc cctgtgggcc 
acaagatccg cagacgtgta aatgttcctg 
gcagcttgag ttaaacgaac gtacttgcag 
ggaggaagga gcctccctca gggtttcggg 



gtcttgggtg cattggagcc ttgccttgct 60 

ggctgcaccc atggcagaag gaggagggca 120 

tgtctatcag cgcagctact gccatccaat 180 

ccctgatgag atcgagtaca tcttcaagcc 240 

ctgctgcaat gacgagggcc tggagtgtgt 300 

gattatgcgg atcaaacctc accaaggcca 360 

caacaaatgt gaatgcagac caaagaaaga 420 

ttgctcagag cggagaaagc atttgtttgt 480 

caaaaacaca gactcgcgtt gcaaggcgag 540 

atgtgacaag ccgaggcggt gagccgggca 600 

aaccagatct ctcaccagg 649 
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<210> 61 

<211> 3391 

<212> DNA 

<213> Homo sapiens 

<400> 61 

tctttgcaga taaattatta gtcataactg 
gatttatgca gtcagccaaa tatttcaatt 
aatggagagg tggtgatgga attaatagta 
aagaagtcat ggaacactat gctgatcaag 
ttgatgtcat atttgctggt ggtccagaag 
acaaagtggt ctttgcagca gatggaattt 
atcctgttgt gcacattggg aaacgctatc 
catatgtcaa ccgtatagtt caacaatgga 
tttacactaa agtttacatt gatccactga 
acaaatgcaa aattttccag accttaaatg 
aaaatggcaa agccagagct aagaatacat 
gaaatggacc caccaagatt ctcctgaatt 
cacaggataa tggctgcact ctttgtgaat 
tccatccaaa cgtatcaata ggtgttttta 
ttctggacat attgttgaca ctggattacc 
acaaagaagt ttatcatgaa aaggacatca 
tcaaaactat aaaaatagta ggaccagaag 
tgggaatgga cttttgccgt caggatgaaa 
atgttgtttt gacaaatcca aggactttaa 
ttgctcctct tgtaactcgt catggaaagc 
ctgatggata ctatgcacga tctgaagatt 
gagtatggaa tgtcccatat atggctaatg 
cagagatgaa tgaaaggaac tattttgttc 
gccgaaatgc tagagaaatg ggtgtattta 
ggctattatc cactgctaat tacaatactt 
ttgaaaatcc tgtggactgg aaggaaaagt 
ctgaaaatat agttgaacag ccctgtccag 
aagcctgtga tgaattggta gaagaaatgg 
atcatgatag ccgtatatct ggtggttatg 
agcaagttga tctggagaat gtatggcttc 
cactgaaggt ctttgcaggc tattatacga 
aatactcccc tgaacgacag cgttctcttc 
taaacattgc acttaataac gtgggagaag 
ggtacaattg ctctattgag tcaccacgaa 
tcacacattt gcatgaagga cttcctgtta 
ttatagatcc ctaagttatt tacttttcat 
ggcatgaaca cgtctttgaa gttgtggctg 
aacagaacaa cttcactttg ggccaaacat 
tattgcttaa tgtctgctct gagccttaaa 
acttaaatat ttatttctat gctttgttgc 
tgtttcaaat tgataaaata tttaggtaca 
aaaaaaagca tgggaagatt tttatttatc 
tataaatgaa aattaccatg ttgtaaaacc 
gcaactaagt atttttctga acacctatgc 
cacacaaaga attacacaac gttttcctca 
gtatacagtt gaaaacattt ttgttttgat 
aaaatcaaac cctatgtttc tttcagatga 
attagattta ggaaaacctt tccatttctt 
tgtccttaag tcaaacaggt tttttttgtt 
agttctagaa aataggaaaa cgaaaaattt 
tttaaaaaac tttttaagta cttgaatttt 
cttcttccgt tttgcccttt gtctcgctcc 
cttttttatc ttcctggcat aatttccatt 
ctctatcccg cttataaaaa aattctccaa 
acttctctaa gtaaggttga aatatcctta 



tagcaacaaa agaaagtgat ggattccatc 60 
atactgtgaa ggtccttggt caaggagaag 120 
ttggaggggg ccagaaagtg agattaatga 180 
atgatctggt tgtcatgttt actgaatgct 240 
aagttctaaa aaaattccaa aaggcaaacc 3 00 
tgtggccaga taaaagacta gcagacaagt 360 
tgaattcagg aggatttatt ggctatgctc 420 
atctccagga taatgatgat gatcagctct 480 
aaagggaagc tattaacatc acattggatc 540 
gagctgtaga tgaagttgtt ttaaaatttg 600 
tttatgaaac attaccagtg gcaattaatg 660 
attttggaaa ctatgtaccc aattcatgga 720 
tcgatacagt cgacttgtct gcagtagatg 780 
ttgagcaacc aacccctttt ctacctcggt 840 
caaaagaagc acttaaactt tttattcata 900 
aggtattttt tgataaagct aagcatgaaa 960 
aaaatctaag tcaagcggaa gccagaaaca 1020 
agtgtgatta ttactttagt gtggatgcag 1080 
aaattttgat tgaacaaaac agaaagatca 1140 
tgtggtccaa tttctgggga gcattgagtc 1200 
atgtggatat tgttcaaggg aatagagtag 1260 
tgtacttaat taaaggaaag acactccgat 1320 
gtgataaact ggatcctgat atggctcttt 1380 
tgtacatttc taatagacat gaatttggaa 1440 
cccattataa caatgacctc tggcagattt 1500 
atataaaccg tgattattca aagattttca 1560 
atgtcttttg gttccccata ttttctgaaa 1620 
aacattacgg caaatggtct gggggaaaac 1680 
aaaatgtccc aactgatgat atccacatga 174 0 
attttatccg ggagttcatt gcaccagtta 1800 
agggatttgc actactgaat tttgtagtaa 1860 
gtcctcatca tgatgcttct acatttacca 1920 
actttcaggg aggtggttgc aaatttctaa 1980 
aaggctggag cttcatgcat cctgggagac 2040 
aaaatggaac aagatacatt gcagtgtcat 2100 
tgaattgaaa tttattttgg gtgaatgact 2160 
agaagatgag aggaatattt aaataacatc 2220 
ttgaaaaact ttttataaaa aattgtttga 2280 
acacagattg aagaagaaaa gaaagaaaaa 2340 
ctctgagaat aatgacaatt tatgaatttg 2400 
aataacaaga ctaataatat tttcttattt 2460 
aaaatataga ggaaatgtag acaaaatgga 2520 
ttgaaaatca gattctaact ggatttgtat 2580 
aggtcttatt tacagtagtt actaagggaa 2640 
agaaaatggt acaaaacaca accgaggagc 2700 
tggaaggcag attattttat attagtatta 2760 
atcttccaaa gtggattata ttaagcaggt 2820 
aaagtattat caagtgtcaa gatcagcaag 2880 
gttgtttttg ctttgtttcc ttttttagaa 2940 
cattgagatg agtagtgcat ttaattattt 3000 
atatcaggaa aacaaagttg ttgagccttg 3060 
ttattctttt tttgggggga gggttatttg 3120 
ttattcttct gagtgtctat gttaacttcc 3180 
caaaaatact tgttgacttg atgttttatc 3240 
ttgtagctac tgtttttaat gtaaaggtta 3300 
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aacttgaaaa gaaattctta atcacggtgc caaaattcat tttctaacac catgtgttag 3360 
aaaattataa aaaataaaat aattttagaa a 3391 



<210> 62 

<211> 518 

<212> DNA 

<213> Homo sapiens 

<400> 62 

agatcaccct ctacgaggac cggggcttcc agggccgcca ctacgaatgc agcagcgacc 60 
accccaacct gcagccctac ttgagccgct gcaactcggc gcgcgtggac agcggctgct 120 
ggatgctcta tgagcagccc aactactcgg gcctccagta cttcctgcgc cgcggcgact 180 
atgccgacca ccagcagtgg atgggcctca gcgactcggt ccgctcctgc cgcctcatcc 24 0 
cccactctgg ctctcacagg atcagactct atgagaggga ggactacaga ggccagatga 30 0 
tagagttcac tgaggactgc tcctgtcttc aggaccgctt ccgcttcaat gaaatccact 360 
ccctcaacgt gctggagggc tcctgggtcc tctacgagct gtccaactac cgaggacggc 42 0 
agtacctgct gatgccaggg gactataggc gctaccagga ctggggggcc acgaatgcca 480 
gagtgggctc tctgaggaga gtcatagatt tctcctga 518 



<210> 63 
<211> 450 
<212> DNA 

<213> Homo sapiens 
<400> 63 

atgcgccctg cagccctgcg cggggccctg ctgggctgcc tctgcctggc gttgctttgc 60 
ctgggcggtg cggacaagcg cctgcggaag catgagtggg aaaagcatgg gacctgcgcc 120 
gcccaggtgg atgcgctcaa ctcccagaag aagtactttg gcagaagcct ggaactctac 180 
agggagctgg acctcaacag tgtgcttcta aaattgggga taaaaccatc catcaattac 240 
taccaagatg aggaagtaca gacaattggt cagatagaac tgtgcctcac taagcaagac 300 
cagcagctgc aaaactgcac cgagccgggg gagcagccgt cccccaagca ggaagtctgg 360 
ctggcaaatg gggccgccga gagctggggt ctgagagtct gtgaagatgg cccagtcttc 420 
tatcccccac ctaaaaagac caagcattga 450 



<210> 64 
<211> 2854 
<212> DNA 

<213> Homo sapiens 
<400> 64 

tagtcgcggg tccccgagtg agcacgccag ggagcaggag accaaacgac gggggtcgga 60 
gtcagagtcg cagtgggagt ccccggaccg gagcacgagc ctgagcggga gagcgccgct 120 
cgcacgcccg tcgccacccg cgtacccggc gcagccagag ccaccagcgc agcgctgcca 180 
tggagcccag cagcaagaag ctgacgggtc gcctcatgct ggccgtggga ggagcagtgc 240 
ttggctccct gcagtttggc tacaacactg gagtcatcaa tgccccccag aaggtgatcg 300 
aggagttcta caaccagaca tgggtccacc gctatgggga gagcatcctg cccaccacgc 360 
tcaccacgct ctggtccctc tcagtggcca tcttttctgt tgggggcatg attggctcct 420 
tctctgtggg ccttttcgtt aaccgctttg gccggcggaa ttcaatgctg atgatgaacc 480 
tgctggcctt cgtgtccgcc gtgctcatgg gcttctcgaa actgggcaag tcctttgaga 540 
tgctgatcct gggccgcttc atcatcggtg tgtactgcgg cctgaccaca ggcttcgtgc 600 
ccatgtatgt gggtgaagtg tcacccacag cccttcgtgg ggccctgggc accctgcacc 660 
agctgggcat cgtcgtcggc atcctcatcg cccaggtgtt cggcctggac tccatcatgg 72 0 
gcaacaagga cctgtggccc ctgctgctga gcatcatctt catcccggcc ctgctgcagt 780 
gcatcgtgct gcccttctgc cccgagagtc cccgcttcct gctcatcaac cgcaacgagg 84 0 
agaaccgggc caagagtgtg ctaaagaagc tgcgcgggac agctgacgtg acccatgacc 90 0 
tgcaggagat gaaggaagag agtcggcaga tgatgcggga gaagaaggtc accatcctgg 960 
agctgttccg ctcccccgcc taccgccagc ccatcctcat cgctgtggtg ctgcagctgt 1020 
cccagcagct gtctggcatc aacgctgtct tctattactc cacgagcatc ttcgagaagg 1080 
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cgggggtgca gcagcctgtg tatgccacca ttggctccgg tatcgtcaac acggccttca 1140 
ctgtcgtgtc gctgtttgtg gtggagcgag caggccggcg gaccctgcac ctcataggcc 1200 
tcgctggcat ggcgggttgt gccatactca tgaccatcgc gctagcactg ctggagcagc 1260 
taccctggat gtcctatctg agcatcgtgg ccatctttgg ctttgtggcc ttctttgaag 1320 
tgggtcctgg ccccatccca tggttcatcg tggctgaact cttcagccag ggtccacgtc 1380 
cagctgccat tgccgttgca ggcttctcca actggacctc aaatttcatt gtgggcatgt 1440 
gcttccagta tgtggagcaa ctgtgtggtc cctacgtctt catcatcttc actgtgctcc 1500 
tggttctgtt cttcatcttc acctacttca aagttcctga gactaaaggc cggaccttcg 1560 
atgagatcgc ttccggcttc cggcaggggg gagccagcca aagtgacaag acacccgagg 1620 
agctgttcca tcccctgggg gctgattccc aagtgtgagt cgccccagat caccagcccg 1680 
gcctgctccc agcagcccta aggatctctc aggagcacag gcagctggat gagacttcca 1740 
aacctgacag atgtcagccg agccgggcct ggggctcctt tctccagcca gcaatgatgt 1800 
ccagaagaat attcaggact taacggctcc aggattttaa caaaagcaag actgttgctc 1860 f 
aaatctattc agacaagcaa caggttttat aattttttta ttactgattt tgttattttt 1920 
atatcagcct gagtctcctg tgcccacatc ccaggcttca ccctgaatgg ttccatgcct 1980 
gagggtggag actaagccct gtcgagacac ttgccttctt cacccagcta atctgtaggg 2040 
ctggacctat gtcctaagga cacactaatc gaactatgaa ctacaaagct tctatcccag 2100 
gaggtggcta tggccacccg ttctgctggc ctggatctcc ccactctagg ggtcaggctc 2160 
cattaggatt tgcccctbcc catctcttcc tacccaacca ctcaaattaa tctttcttta 2220 
cctgagacca gttgggagca ctggagtgca gggaggagag gggaagggcc agtctgggct 2280 
gccgggttct agtctccttt gcactgaggg ccacactatt accatgagaa gagggcctgt 2340 
gggagcctgc aaactcactg ctcaagaaga catggagact cctgccctgt tgtgtataga 2400 
tgcaagatat ttatatatat ttttggttgt caatattaaa tacagacact aagttatagt 2460 
atatctggac aagccaactt gtaaatacac cacctcactc ctgttactta cctaaacaga 2520 
tataaatggc tggtttttag aaacatggtt ttgaaatgct tgtggattga gggtaggagg 25 80 
tttggatggg agtgagacag aagtaagtgg ggttgcaacc actgcaacgg cttagacttc 2640 
gactcaggat ccagtccctt acacgtacct ctcatcagtg tcctcttgct caaaaatctg 2700 
tttgatccct gttacccaga gaatatatac attctttatc ttgacattca aggcatttct 2760 
atcacatatt tgatagttgg tgttcaaaaa aacactagtt ttgtgccagc cgtgatgctc 2820 
aggcttgaaa tgcattattt tgaatgtgaa gtaa 2854 



<210> 65 

<211> 1679 

<212> DNA 

<213> Homo sapiens 



<400> 65 

gtttgttggc tgcggcagca ggtagcaaag 
caccgcatct ggagaaccag cggttaccat 
ctacaccgag gaaatgggct caggggacta 
agaaaatgct aatttcaata aaatcttcct 
tggcattgtg ggcaatggat tggtcatcct 
catgacggac aagtacaggc tgcacctgtc 
tcccttctgg gcagttgatg ccgtggcaaa 
agtccatgtc atctacacag tcaacctcta 
tctggaccgc tacctggcca tcgtccacgc 
ggctgaaaag gtggtctatg ttggcgtctg 
cttcatcttt gccaacgtca gtgaggcaga 
caatgacttg tgggtggttg tgttccagtt 
tggtattgtc atcctgtcct gctattgcat 
ccaccagaag cgcaaggccc tcaagaccac 
ttggctgcct tactacattg ggatcagcat 
gcaagggtgt gagtttgaga acactgtgca 
tttcttccac tgttgtctga accccatcct 
ctctgcccag cacgcactca cctctgtgag 
aggaaagcga ggtggacatt catctgtttc 
cagctaacac agatgtaaaa gacttttttt 
acatttttca gatataaaag actgaccaat 
ttgtcttgtg tttctttagt ttttgtgaag 
tgtttcatat tgatgtgtgt ctaggcagga 



tgacgccgag ggcctgagtg ctccagtagc 60 
ggaggggatc agtatataca cttcagataa 120 
tgactccatg aaggaaccct gtttccgtga 180 
gcccaccatc tactccatca tcttcttaac 240 
ggtcatgggt taccagaaga aactgagaag 300 
agtggccgac ctcctctttg tcatcacgct 360 
ctggtacttt gggaacttcc tatgcaaggc 420 
cagcagtgtc ctcatcctgg ccttcatcag 480 
caccaacagt cagaggccaa ggaagctgtt 54 0 
gatccctgcc ctcctgctga ctattcccga 600 
tgacagatat atctgtgacc gcttctaccc 660 
tcagcacatc atggttggcc ttatcctgcc 720 
tatcatctcc aagctgtcac actccaaggg 780 
agtcatcctc atcctggctt tcttcgcctg 840 
cgactccttc atcctcctgg aaatcatcaa 900 
caagtggatt tccatcaccg aggccctagc 960 
ctatgctttc cttggagcca aatttaaaac 1020 
cagagggtcc agcctcaaga tcctctccaa 1080 
cactgagtct gagtcttcaa gttttcactc 1140 
tatacgataa ataacttttt tttaagttac 1200 
attgtacagt ttttattgct tgttggattt 1260 
tttaattgac ttatttatat aaattttttt 1320 
cctgtggcca agttcttagt tgctgtatgt 1380 
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ctcgtggtag gactgtagaa aagggaactg aacattccag agcgtgtagt gaatcacgta 1440 
aagctagaaa tgatccccag ctgtttatgc atagataatc tctccattcc cgtggaacgt 1500 
ttttcctgtt cttaagacgt gattttgctg tagaagatgg cacttataac caaagcccaa 1560 
agtggtatag aaatgctggt ttttcagttt tcaggagtgg gttgatttca gcacctacag 1620 
tgtacagtct tgtattaagt tgttaataaa agtacatgtt aaacttactt agtgttatg 1679 



<210> 66 

<211> 1440 

<212> DNA 

<213> Homo sapiens 

<400> 66 

atgggctgct ccgccaaagc gcgctgggct gccggggcgc tgggcgtcgc ggggctactg 60 

tgcgctgtgc tgggcgctgt catgatcgtg atggtgccgt cgctcatcaa gcagcaggtc 120 

cttaagaacg tgcgcatcga ccccagtagc ctgtccttca acatgtggaa ggagatccct 180 

atccccttct atctctccgt ctacttcttt gacgtcatga accccagcga gatcctgaag 240 

ggcgagaagc cgcaggtgcg ggagcgcggg ccctacgtgt acagggagtt caggcacaaa 300 

agcaacatca ccttcaacaa caacgacacc gtgtccttcc tcgagtaccg caccttccag 360 

ttccagccct ccaagtccca cggctcggag agcgactaca tcgtcatgcc caacatcctg 420 

gtcttgggtg cggcggtgat gatggagaat aagcccatga ccctgaagct catcatgacc 480 

ttggcattca ccaccctcgg cgaacgtgcc ttcatgaacc gcactgtggg tgagatcatg 540 

tggggctaca aggaccccct tgtgaatctc atcaacaagt actttccagg catgttcccc 600 

ttcaaggaca agttcggatt atttgctgag ctcaacaact ccgactctgg gctcttcacg 660 

gtgttcacgg gggtccagaa catcagcagg atccacctcg tggacaagtg gaacgggctg 720 

agcaaggttg acttctggca ttccgatcag tgcaacatga tcaatggaac ttctgggcaa 780 

atgtggccgc ccttcatgac tcctgagtcc tcgctggagt tctacagccc ggaggcctgc 840 

cgatccatga agctaatgta caaggagtca ggggtgtttg aaggcatccc cacctatcgc 900 

ttcgtggctc ccaaaaccct gtttgccaac gggtccatct acccacccaa cgaaggcttc 960 

tgcccgtgcc tggagtcctg gaattcagaa cgtcagcacc tgcaggttca gtacgtgccg 1020 

tcccctgtgc tgggatggcg ggagggtgtc acgggaatcc ccatgaactg ctctgtgaaa 1080 

ctgcagctga gcctctacat gaaatctgtc gcaggcattg gacaaactgg gaagattgag 1140 

cctgtggtcc tgccgctgct ctggtttgca gagagcgggg ccatggaggg ggagactctt 1200 

cacacattct acactcagct ggtgttgatg cccaaggtga tgcactatgc ccagtacgtc 1260 

ctcctggcgc tgggctgcgt cctgctgctg gtccctgtca tctgccaaat ccggagccaa 1320 
ggtcctgagg acaccgtgag ccagccaggc ctggccgctg ggcctgaccg gccccccagc 13 80 

ccctacaccc cgcttctccc ggactctccc agcggacagc cccccagccc cacagcctga 1440 



<210> 67 

<211> 1193 

<212> DNA 

<213> Homo sapiens 

<400> 67 

cagatccatc aggtccaagc tgtgttgact accactactt ttcccttcgt ctcaattatg 60 

tcttggaaga aggctttgcg gatccctgga ggccttcggg tagcaactgt gaccttgatg 120 

ctggcgatgc tgagcacccc ggtggctgag ggcagagact ctcccgagga tttcgtgttc 180 

cagtttaagg gcatgtgcta cttcaccaac gggaccgagc gcgtgcgggg tgtgaccaga 240 

tacatctata accgagagga gtacgcgcgc ttcgacagcg acgtgggggt gtatcgggcg 300 

gtgacgccgc tggggcggct tgacgccgag tactggaata gccagaagga catcctggag 360 

gaggaccggg cgtcggtgga caccgtatgc agacacaact accagttgga gctccgcacg 420 

accttgcagc ggcgagtgga gcccacagtg accatctccc catccaggac agaggccctc 480 

aaccaccaca acctgctggt ctgctcagtg acagatttct atccagccca gatcaaagtc 540 

cggtggtttc ggaatgacca ggaggagaca actggcgttg tgtccacccc ccttattagg 600 

aacggtgact ggaccttcca gatcctggtg atgctggaaa tgactcccca gcgtggagac 660 

gtctacacct gccacgtgga gcaccccagc ctccagaacc ccatcatcgt ggagtggcgg 720 

gctcagtctg aatctgccca gagcaagatg ctgagtggca ttggaggctt cgtgctgggg 780 

ctgatcttcc tcgggctggg ccttattatc catcacagga gtcagaaagg gctcctgcac 840 

tgactcctga gactatttta actgggattg gttatcactt ttctgtaacg cctgcttgtc 900 

cctgcccaga attcccagct gtctgtgtca gcctgtcccc ctgagatcag agtcctacag 960 
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tggctgtcac gcagccacca ggtcatctcc 
gaccctactt cctgcactga cccacagccc 
aggccccaag gggtttctgt ttctattctc 
aactattacc tgactttaga gcttttttac 



tttcatcccc accttgaggc ggatggctgt 102 0 

ctgcctgtgc acagccagct gcatctactc 1080 

tcctcagact gctcaagaga agcacatgaa 1140 

ataattaaac atgatcctga gtt 1193 



<210> 68 
<211> 330 
<212> DNA 

<213> Homo sapiens 



<400> 68 

cgacataacc cacacgagaa catgcctctc 
caggagaaga ggaaacacaa gaagaaacgc 
gatgtgaaat gcccaggatg ctataaaatc 
gttttgtgtg ttggctgctc cactgtcctc 
acagaaggtt attccttcac gaggaagcag 
ggaaaccatc tcaataaaca cattttggat 



gcaaaggatc tccttcatcc ctctccagaa 60 
ctggtgcaga gccccaattc ctacttcatg 120 
accacagtct ttagccacgc acaaacggta 180 
tgccagccta caggaggaaa agcaaggctt 240 
cactaaaagc actctgaatc aagatgagtg 300 

330 



<210> 69 
<211> 1250 
<212> DNA 

<213> Homo sapiens 



<400> 69 

ggttggctct gacacgtttt attccttcaa 
tcaaagtggc aaaacctggc aggactgtga 
agaatgcacg gcaaccgtgg ggaagaggag 
ctgccagatt actccagccg agggccctgt 
tgtgcatcct atatcaacgc agagcccaga 
gtactttaac aacaacactc aacattcctc 
ccaaagacag gtggtggctg gattgaactt 
ttgttccaaa gagaattttc tgttcttaac 
taccggtgaa tgtacagata atgcatacat 
acagaactgt gacatttatc cagggaagga 
gggctgcccc agagatatac ccaccaacag 
catcacaaag cttaatgcag agaataacgc 
aaaagcaaga gtacaggtgg tggctggcaa 
aaccacatgt tccaaggaaa gtaatgaaga 
tggccaaagc ctagattgca acgctgaagt 
ccctactgtc aactgtcaac cactgggaat 
ttcacctttc cgatcatcac gaatagggga 
gtcctgcgag tacaagggtc gacccccaaa 
ggtctcttga ccaatgggca gaatcttcac 
agcaaccttg agaggaagga caagaagaaa 
ccattttatc actctgcctc tgggtgaaat 



gtacgaaatc aaggaggggg attgtcctgt 60 
gtacaaggat gctgcaaaag cagccactgg 120 
cagtacgaaa ttctccgtgg ctacccagac 180 
ggtgacagcc cagtacgact gcctcggctg 240 
cctggagccc attctgagac acggcattca 300 
cctcttcacg cttaatgaag taaaacgggc 360 
tcgaattacc tactcaattg tgcaaacgaa 420 
tccagactgc aagtcccttt ggaatggtga 480 
cgatattcag ctacgaattg cttccttctc 540 
ttttgtacaa ccacctacca agatttgcgt 600 
cccagagctg gaggagacac tgactcacac 660 
aactttctat ttcaagattg acaatgtgaa 720 
gaaatatttt attgacttcg tggccaggga 780 
gttgaccgaa agctgtgaga ccaaaaaact 840 
ttatgtggta ccctgggaga aaaaaattta 900 
gatctcactg atgaaaaggc ctccaggttt 960 
aataaaagaa gaaacaacta gtcacctaag 1020 
ggcaggggca gagccagcat ctgagaggga 1080 
tccaggcaca tagccccaac cacctctgcc 1140 
gatgggatag aatttaaata gagaagaatg 1200 
aaagatcagt cttgatgttc 1250 



<210> 70 
<211> 489 
<212> DNA 

<213> Homo sapiens 
<400> 70 

agagccgcag gtcagtcgtg aagagggagc 
taccaactgc agagccagga aaactttgaa 
gagctcatcc agaaggggaa ggatatcaag 
cacttcaagt tcaccatcac cgctgggtcc 
gaggaatgtg agctggagac aatgacaggg 
ggtgacaata aactggtgac aactttcaaa 



tctattgcca ccatgagttt ctccggcaag 60 

gccttcatga aggcaatcgg tctgccggaa 120 

ggggtgtcgg aaatcgtgca gaatgggaag 180 

aaagtgatcc aaaacgaatt cacggtgggg 240 

gagaaagtca agacagtggt tcagttggaa 3 00 

aacatcaagt ctgtgaccga actcaacggc 360 
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gacataatca ccaataccat gacattgggt gacattgtct tcaagagaat cagcaagaga 420 
atttaaacaa gtctgcattt catattattt tagtgtgtaa aattaatgta ataaagtgaa 480 
ctttgtttt 489 



<210> 71 

<211> 2681 

<212> DNA 

<213> Homo sapiens 

<400> 71 

cagctggggg taaggggggc ggattattca 
tagtccaatt gcagagaact cgcttcccag 
tgtctaatcg acggggcttg ggtggcccgt 
cgggcagcga agtggtgcct cctgcgtccc 
cccgtcctgg gcaggtgacc tggagcatcc 
caacgcccac gaggggcgtt actgtgcgga 
ctctcttctc ctccctagtg cgaggttaaa 
tgcctgtacc tgaggcccta aaaagccaga 
ctgcggtcct ggaaaaccca ggcttgggca 
gctatattga agacaactgc aatcaaaatg 
aagaagttgg tgcattggcc aaagtattgc 
cccacattga atctagacct tctcgtttaa 
tggataaacg tagcctgcct gctctgacaa 
gtgccactgt ccatgagctt tcacgagata 
gaaccattca agagctggac agatttgcca 
atgctgacca ccctggtttt aaagatcctg 
acattgccta caactaccgc catgggcagc 
aaaagaaaac atggggcaca gtgttcaaga 
gctatgagta caatcacatt tttccacttc 
acattcccca gctggaagac gtttctcaat 
gacctgtggc tggcctgctt tcctctcggg 
tccactgcac acagtacatc agacatggat 
tctgccatga gctgttggga catgtgccct 
cccaggaaat tggccttgcc tctctgggtg 
caatttactg gtttactgtg gagtttgggc 
atggtgctgg gctcctgtca tcctttggtg 
agcttctccc cctggagctg gagaagacag 
agcccctgta ttacgtggca gagagtttta 
ctgccacaat acctcggccc ttctcagttc 
tcttggacaa tacccagcag cttaagattt 
tcctttgcag tgccctccag aaaataaagt 
tgtgaatctg ttgatggaga tccaactatt 
ccttaatttg aaataacagc cttaaatcct 
aaataatctg aaatgacagg atatgagtac 
gggtcatctt tgatttagag atgataatcc 
tgtcgcattt catcaagatt aattaaaatt 
gctttgcaga gaactcataa aggagcatat 
tagaattgaa ttattgggct taatataaat 
gttaactatg attccaatta ctactttgtt 
gaagcccatt aaaatagtta caagcattga 
atttttgtat gttttattgt aatcataaat 
ctaatcccca taacttccag tatcattttc 
actttgagga catttatgat gcagcagatg 
ggaaatgttc actgaataaa taagtaaata 
gaaattttta tttgtattag taataaaaca 



tataattgtt ataccagacg gtcgcaggct 60 
gcttctgaga gtcccggaag tgcctaaacc 120 
cgctccctgg cttcttccct ttacccaggg 180 
ccacaccctc cctcagcccc tcccctccgg 240 
ggcaggctgc cctggcctcc tgcgtcagga 300 
gatgcaccac gcaagagaca ccctttgtaa 360 
accttcagcc ccccgtgctg tttgcaaacc 420 
gacctcactc ccggggagcc agcatgtcca 480 
ggaaactctc tgactttgga caggaaacaa 540 
gtgccatatc actgatcttc tcactcaaag 600 
gcttatttga ggagaatgat gtaaacctga 660 
agaaagatga gtatgaattt ttcacccatt 720 
acatcatcaa gatcttgagg catgacattg 780 
agaagaaaga cacagtgccc tggttcccaa 840 
atcagattct cagctatgga gcggaactgg 900 
tgtaccgtgc aagacggaag cagtttgctg 960 
ccatccctcg agtggaatac atggaggaag 1020 
ctctgaagtc cttgtataaa acccatgctt 1080 
ttgaaaagta ctgtggcttc catgaagata 1140 
tcctgcagac ttgcactggt ttccgcctcc 1200 
atttcttggg tggcctggcc ttccgagtct 1260 
ccaagcccat gtataccccc gaacctgaca 1320 
tgttttcaga tcgcagcttt gcccagtttt 1380 
cacctgatga atacattgaa aagctcgcca 1440 
tctgcaaaca aggagactcc ataaaggcat 1500 
aattacagta ctgcttatca gagaagccaa 1560 
ccatccaaaa ttacactgtc acggagttcc 1620 
atgatgccaa ggagaaagta aggaactttg 1680 
gctacgaccc atacacccaa aggattgagg 174 0 
tggctgattc cattaacagt gaaattggaa 1800 
aaagccatgg acagaatgtg gtctgtcagc 1860 
tctttcatca gaaaaagtcc gaaaagcaaa 1920 
ttacaagatg gagaaacaac aaataagtca 1980 
atactcaaga gcataatggt aaatcttttg 2040 
catactctca attgagttaa atcagtaatc 2100 
tgggacctgc ttcattcaag cttcatatat 2160 
aaggctaaat gtaaaacaca agactgtcat 2220 
cgtaacctat gaagtttatt ttctatttta 2280 
attgtaccta agtaaatttt ctttaagtca 234 0 
acttctttag tattatatta atataaaaac 2400 
actgctgtat aaggtaataa aactctgcac 2460 
caattaatta tcaagtctgt tttgggaaac 252 0 
ttgactaaag gcttggttgg tagatattca 2580 
cattattgaa aagcaaatct gtataaatgt 264 0 
ttagtagttt a 2681 



<210> 72 
<211> 4306 
<212> DNA 
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<213> Homo sapiens 
<400> 72 

ggtcctgcac ccttcttaat tttctcccat 

ggaaccaatt atgagcaatt ggtggtggat 

tataatgaga aaagaatcta ttgggtggat 

ctgaatgggt caaggcaaga gagagtatgt 

ataaattgga taaatgaaga agttatttgg 

acagatatga aaggaaataa ttcccacatt 

gtagcagttg atccagtaga aaggtttata 

tatagagcag atctcgatgg tgtgggagtg 

acagctgtgt cattggatgt gcttgataag 

ggaagcaatt ctcttatttg ctcctgtgat 

catccaacac agcataattt gtttgcaatg 

acatggaaaa tgaagacaat ttggatagcc 

attaacctcc attcatcatt tgtaccactt 

caacccaagg cagaagatga cacttgggag 

ggaaactgca gcagcactgt gtgtgggcaa 

gagggatacg ccctaagtcg agaccggaag 

tggaatcatg gctgtactct tgggtgtaaa 

cctgtaggat ttgttctgct tcctgatggg 

cgcaatgtgt ctgaatgcag ccatgactgt 

tgtcctgaag gctcagtgct tgagagagat 

gataatggtg gatgtagcca gctctgcgtt 

tgctttcctg ggtatgacct acaactggat 

ccatttttgc tgtttgccaa ttctcaagat 

tatggaactc tgctcagcca gcagatggga 

gaaaataaga tatactttgc ccatacagcc 

ggttcccagc gagaaaggct tattgaggaa 

gactggattg gccgtagatt ctattggaca 

gatttaaatg ggaaacgttc caaaataatc 

attgctgttc atccaatggc caagagatta 

attgaaagtt cttccctcca aggccttggc 

tggcccagtg gaataacgat tgacttctta 

cagtctgtga ttgaaatggc caatctggat 

gatgtaggtc acccatttgc tgtagcagtg 

gctatgccat cagtaatgag agtaaacaag 

ggcagcatgc tgaagccctc atcactggtt 

gatccctgct tatatcaaaa cggaggctgt 

gcttggtgtt cgtgtcgtga aggttttatg 

ctggatggtc atcagctgtt ggcaggtggt 

ttggacatct tgtccaagac tagagtgtca 

ctagtggctg aaatcatggt gtcagatcaa 

tatgctcggt gtatttcaga gggagaggat 

ggggatggaa aactatgttc tgatatagat 

cctgcctcct ccaagtgcat caacaccgaa 

taccaaggag atgggattca ctgtcttgat 

tgtggagaga atgccagctg cacaaataca 

cgcctgtctg aaccaggact gatttgccct 

gatgaccacc actattccgt aagaaatagt 

tactgcctcc atgatggtgt gtgcatgtat 

tgtgttgttg gctacatcgg ggagcgatgt 

cgccacgctg gccacgggca gcagcagaag 

cttgtcatgc tgctcctcct gagcctgtgg 

ctatcgaaaa acccaaagaa tccttatgag 

cctgctgaca ctgaggatgg gatgtcctct 

gaacaccaag acctcaagaa tgggggtcaa 

gatgggtcaa tgcaaccaac ttcatggagg 

gagcaaggct gctggattcc agtatccagt 

cgaagctttc atatgccctc ctatgggaca 

cattctctcc tatcagctaa cccattatgg 



ggaaatagta tctttaggat tgacacagaa 60 
gctggtgtct cagtgatcat ggattttcat 120 
ttagaaagac aacttttgca aagagttttt ,180 
aatatagaga aaaatgtttc tggaatggca 240 
tcaaatcaac aggaaggaat cattacagta 300 
cttttaagtg ctttaaaata tcctgcaaat 360 
ttttggtctt cagaggtggc tggaagcctt 420 
aaggctctgt tggagacatc agagaaaata 480 
cggctgtttt ggattcagta caacagagaa 540 
tatgatggag gttctgtcca cattagtaaa 600 
tccctttttg gtgaccgtat cttctattca 660 
aacaaacaca ctggaaagga catggttaga 72 0 
ggtgaactga aagtagtgca tccacttgca 780 
ccfcgagcaga aactttgcaa attgaggaaa 84 0 
gacctccagt cacacttgtg catgtgtgca 900 
tactgtgaag atgttaatga atgtgctttt 960 
aacacccctg gatcctatta ctgcacgtgc 1020 
aaacgatgtc atcaacttgt ttcctgtcca 1080 
gttctgacat cagaaggtcc cttatgtttc 114 0 
gggaaaacat gtagcggttg ttcctcaccc 1200 
cctcttagcc cagtatcctg ggaatgtgat 1260 
gaaaaaagct gtgcagcttc aggaccacaa 132 0 
attcgacaca tgcattttga tggaacagac 1380 
atggtttatg ccctagatca tgaccctgtg 1440 
ctgaagtgga tagagagagc taatatggat 1500 
ggagtagatg tgccagaagg tcttgctgtg 1560 
gacagaggga aatctctgat tggaaggagt 1620 
actaaggaga acatctctca accacgagga 1680 
ttctggactg atacagggat taatccacga 1740 
cgtctggtta tagccagctc tgatctaatc 1800 
actgacaagt tgtactggtg cgatgccaag 1860 
ggttcaaaac gccgaagact tacccagaat 1920 
tttgaggatt atgtgtggtt ctcagattgg 1980 
aggactggca aagatagagt acgtctccaa 2040 
gtggttcatc cattggcaaa accaggagca 2100 
gaacatattt gcaaaaagag gcttggaact 2160 
aaagcctcag atgggaaaac gtgtctggct 2220 
gaagttgatc taaagaacca agtaacacca 22 80 
gaagataaca ttacagaatc tcaacacatg 2340 
gatgactgtg ctcctgtggg atgcagcatg 2400 
gccacatgtc agtgtttgaa aggatttgct 2460 
gaatgtgaga tgggtgtccc agtgtgcccc 2520 
ggtggttatg tctgccggtg ctcagaaggc 2580 
attgatgagt gccaactggg ggagcacagc 2640 
gagggaggct atacctgcat gtgtgctgga 2700 
gactctactc caccccctca cctcagggaa 2760 
gactctgaat gtcccctgtc ccacgatggg 2820 
attgaagcat tggacaagta tgcatgcaac 2880 
cagtaccgag acctgaagtg gtgggaactg 2940 
gtcatcgtgg tggctgtctg cgtggtggtg 3000 
ggggcccact actacaggac tcagaagctg 3060 
gagtcgagca gagatgtgag gagtcgcagg 3120 
tgccctcaac cttggtttgt ggttataaaa 3180 
ccagtggctg gtgaggatgg ccaggcagca 3240 
caggagcccc agttatgtgg aatgggcaca 3300 
gataagggct cctgtcccca ggtaatggag 3360 
cagacccttg aagggggtgt cgagaagccc 3420 
caacaaaggg ccctggaccc accacaccaa 3480 
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atggagctga ctcagtgaaa actggaatta 
gatgcacagt atcttttctt tcaaaagtag 
tctacgacta atcacctact caatgcctgg 
tcttttaagc agtctcactg cagtcttatt 
gtaacttatt agaaacccaa attgggacaa 
agtcaataca aatagatttt tgtttttgtt 
taaagcagac agtcacactg gtttggtcag 
acatttatat cagtttcatg aaatgattgg 
ggcatttaac tcctcattgg cgtggtccat 
aatcaatgaa aaatgtaatt tagaaactga 
aaatatttga atgaaaacat tttattttta 
tagtcattac tgtccttttc ccctacagaa 
tgtatgtatt ttcagttaca agattgtaag 
aacgatgaat ttcttctaat tatttaaata 



aaaggaaagt caagaagaat gaactatgtc 3540 
agcaaaacta taggttttgg ttccacaatc 3600 
agacagatac gtagttgtgc ttttgtttgc 3660 
tccaagtaag agtactggga gaatcactag 3720 
cagtgctttg taaattgtgt tgtcttcagc 3780 
gttcctgcag ccccagaaga aattaggggt 3840 
ttacaaagta atttctttga tctggacaga 3900 
aatattacaa taccgttaag atacagtgta 3960 
gctgatgatt ttgcaaaatg agttgtgatg 4020 
tttcttcaga attagatggc ttatttttta 4080 
aaatattaca caggaggctt cggagtttct 4140 
ttttccctct tggtgtgatt gcacagaatt 4200 
taaattgcct gatttgtttt cattatagac 4260 
aaatcaccaa aaacat 4306 



<210> 73 

<2U> 1652 

<212> DNA 

<213> Homo sapiens 

<400> 73 

aaaaacatga tgagaagtct ataaaaattg 
gctgctgcct cacccacagc ttttgatatc 
tcaccatggc ccaccgattt ccagccctca 
ttgcccagag cattgttgcc aatggaaagg 
ccatggggaa ccgcctgcag aggatcaagg 
tccgagaaat cctcttctct gtggacagtt 
ttttccacga gaccctctac cagaaggaca 
aggaaaaggg gatcgtggtg ggaatcaagt 
caaacaaaga aaccaccatt caagggcttg 
agaaagatgg tgttgacttt gggaagtggc 
catccagcct cgctatccag gaaaacgcca 
agcagaatgg actggtacct attgttgaac 
tggaacactg ccagtatgtt actgagaagg 
accatcatgt ttacctggag ggcaccctgc 
cctgcaccaa gaagtatact ccagaacaag 
gtactgttcc tgcagctgtt cctggcatct 
atgccactct caacctcaat gctatcaacc 
gtttctctta tggacgggcc ctgcaggcca 
caaacaagga ggcaacccag gaggctttta 
ccaaaggaca gtatgttcac acgggttctt 
cagcctgcta tacctactag ggtccaatgc 
gagggctgaa agggagcaac ttttcctcca 
actgctggaa atacaacaca tgttaaatct 
attgaaacat aaaaatgaat accaaggacc 
aacactttca gctccccatg ctccagaata 
aatatcggct cctcatccaa agaacaactg 
gagaagtgca tcttatgaaa cagtcttagc 
ccaaaaaaga aataaatatt ctataaacct 



tgtgctacca aagatctgtc ttatttggca 60 
taggaggact cttctctccc aaactacctg 120 
cccaggagca gaagaaggag ctctcagaaa 180 
ggatcctggc tgcagatgaa tctgtaggta 240 
tggaaaacac tgaagagaac cgccggcagt 300 
ccatcaacca gagcatcggg ggtgtgatcc 360 
gccagggaaa gctgttcaga aacatcctca 420 
tagaccaagg aggtgctcct cttgcaggaa 480 
atggcctctc agagcgctgt gctcagtaca 540 
gtgctgtgct gaggattgcc gaccagtgtc 600 
acgccctggc tcgctacgcc agcatctgtc 660 
cagaggtaat tcctgatgga gaccatgacc 720 
tcctggctgc tgtctacaag gccctgaatg 780 
taaagcccaa catggtgact gctggacatg 840 
tagctatggc caccgtaaca gctctccacc 900 
gctttttgtc tggtggcatg agtgaagagg 960 
tttgccctct accaaagccc tggaaactaa 1020 
gtgcactggc tgcctggggt ggcaaggctg 1080 
tgaagcgggc catggctaac tgccaggcgg 1140 
ctggggctgc ttccacccag tcgctcttca 1200 
ccgccagcct agctccagtg cttctagtag 1260 
atcctggaaa ttcgacacaa ttagatttga 1320 
taagtacaag ggggaaaaaa taaatcagtt 1380 
tgatcaaatt tcacacagca gtttccttgc 1440 
cccacccaag aaaataatag gctttaaaac 1500 
ctgattgaaa cacctcatta gctgagtgta 1560 
agtggtaggt tgggaaggag atagctgcaa 1620 
tc 1652 



<210> 74 
<211> 1389 
<212> DNA 

<213> Homo sapiens 
<40O> 74 

atgcgccgcc cgtggccatc ttgtaggcgg ggacacgccg aggtaacttc cagggtgcgc 60 
cttcgttgtc ttctccaagc tgtagttcta cgfccccgacc tccctatcat accacactct 120 
tcagcgacca cgcaggcact ttcccggtcc ccagcggcaa ccagttcttt ttcttctcca 180 
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aatgtatcct ccatggagtc cttcccacca 
cctcctgtga ggccttcagc accattacct 
ccaccacttg ttacttctat gccacctcct 
aatcctcctg tatctcactt cccaccttca 
cccccttcgg gtcctcctat atcaggattt 
ggacatgctg ggagagctcc ccagacaccc 
acaggtcttt tgccaactcc tattactcag 
actggaacca catcagccat tactttccca 
ggtcaggatg aagcatctgc tggtggaatc 
cctatggtga agtctgtgct tgataagaca 
ctggaccctg gcatggctcc ctatatcaaa 
tcaaataaag aagtaaaagt tgctgctgtc 
gctgtggttg taggggaagc tggacagtcc 
gctggattaa aaggtgctca ggaacggata 
gaaaaacaga cagctgtgtc agtagaaaac 
tttgacattg gttgtttggt ggttgaagat 
acacaagcca caccagtgcc tttggaattt 
gactataatc tgaggtggtc aggccttttg 
ttactgaatg tcagccggac tgattggcac 
atgatctaca gtgcagccag agcgatagcg 
acagtgtga 



ctcgcatact ctactcctca gccgcccctt 240 
tttgtgcctc ctcctgcagt tccttctgtc 300 
gtttctccat caactgctgc tgccttcggt 360 
acttctgccc caaacactct tttacctgca 420 
tctgttggtt caacttatga cattacaagg 480 
ctgatgccat cattttctgc accttcagga 540 
caagccagtt tgacatctct ggcacaggga 600 
gaggagcaag aagaccctag aabtactaga 660 
tggggtttta ttaagggtgt ggctgggaat 720 
aaacattcag tagaaagcat gattacaacg 780 
tctggaggtg aactggatat tgtagtgacc 840 
cgagatgcct tccaggaggt ctttggctta 900 
aatattgccc cacaaccagt gggctatgca 960 
gatagcttgc gtcgaactgg ggtgatccat 1020 
ttcattgcag aattgctgcc tgacaaatgg 10 80 
cctgtccatg gcattcatct agaaacattt 1140 
gtacagcagg ctcaaagtct aactccccag 12 00 
gtgacagtgg gtgaagtcct ggaaaagagt 12 60 
atggcattta ctgggatgtc ccgtcggcag 1320 
ggcatgtata aacagcgcct gccacccagg 1380 

1389 



<210> 75 

<211> 2732 

<212> DNA 

<213> Homo sapiens 

<400> 75 

aacaacatcc tgggactggg acacactttc 
cataaggaag tggttcttct acttctttta 
gatgactatg tgaataccca gggggcttca 
gcaggaagta tagaagaatg tgcagcaaaa 
gcattccaat atcacagtaa agagcaacaa 
tccataatca ttaggatgag agatgcagtt 
tgcaagactg ggaatggaaa gaactacaga 
acctgtcaaa aatggagttc cacttctccc 
ccctcagagg gactggagga gaactactgc 
tggtgctata ctactgatcc agaaaagaga 
gaggaatgta tgcattgcag tggagaaaac 
ggactggaat gccaggcctg ggactctcag 
aaatttccaa acaagaacct gaagaagaat 
ccttggtgtt tcaccaccga ccccaacaag 
acaacacctc caccatcttc tggtcccacc 
tatcgcggga atgtggctgt taccgtgtcc 
acccctcaca cacataacag gacaccagaa 
tactgccgca atcctgacgg aaaaagggcc 
cggtgggagt actgtaagat accgtcctgt 
gctcccacag caccacctga gctaacccct 
cagagctacc gaggcacatc ctccaccacc 
tctatgacac cacaccggca ccagaagacc 
atgaactact gcaggaatcc agatgccgat 
agcgtcaggt gggagtactg caacctgaaa 
gcacctccgc ctgttgtcct gcttccagat 
tttgggaatg ggaaaggata ccgaggcaag 
caggactggg ctgcccagga gccccataga 
cgggcgggtc tggaaaaaaa ttactgccgt 
tgctacacga caaatccaag aaaactttac 
ccttcatttg attgtgggaa gcctcaagtg 
99ggggtgtg tggcccaccc acattcctgg 
ggaatgcact tctgtggagg caccttgata 



tgggcactgc tggccagtcc caaaatggaa 60 
tttctgaaat caggtcaagg agagcctctg 120 
ctgttcagtg tcactaagaa gcagctggga 180 
tgtgaggagg acgaagaatt cacctgcagg 240 
tgtgtgataa tggctgaaaa caggaagtcc 300 
ttatttgaaa agtaaatgta tctttcagag 360 
gggacgatgt ccaaaacaaa aaatggcatc 420 
cgcaaaccta gattctcacc tgctacacac 480 
aggaatccag acaacgatcc gcaggggccc 540 
tatgactact gcgacattct tgagtgtgaa 600 
tatgacggca aaatttccaa gaccatgtct 660 
agcccacacg ctcatggata cattccttcc 720 
tactgtcgta accccgatag ggagctgcgg 780 
cgctgggaac tttgtgacat cccccgctgc 840 
taccagtgtc tgaagggaac aggtgaaaac 900 
gggcacacct gtcagcactg gagtgcacag 960 
aacttcccct gcaaaaattt ggatgaaaac 1020 
ccatggtgcc atacaaccaa cagccaagtg 1080 
gactcctccc cagtatccac ggaacaattg 1140 
gtggtccagg actgctacca tggtgatgga 1200 
accacaggaa agaagtgtca gtcttggtca 1260 
ccagaaaact acccaaatgc tggcctgaca 1320 
aaaggcccct ggtgttttac cacagacccc 1380 
aaatgctcag gaacagaagc gagtgttgta 1440 
gtagagactc cttccgaaga agactgtatg 1500 
agggcgacca ctgttactgg gacgccatgc 1560 
cacagcattt tcactccaga gacaaatcca 1620 
aaccctgatg gtgatgtagg tggtccctgg 1680 
gactactgtg atgtccctca gtgtgcggcc 1740 
gagccgaaga aatgtcctgg aagggttgta 18 00 
ccctggcaag tcagtcttag aacaaggttt 18 60 
tccccagagt gggtgttgac tgctgcccac 1920 
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tgcttggaga agtccccaag gccttcatcc 
gtgaatctcg aaccgcatgt tcaggaaata 
cgaaaagata ttgccttgct aaagctaagc 
ccagcttgtc tgccatcccc aaattatgtg 
ggctggggag aaacccaagg tacttttgga 
gtgattgaga ataaagtgtg caatcgctat 
gaactctgtg ctgggcattt ggccggaggc 
cctctggttt gcttcgagaa ggacaaatac 
ggctgtgcac gccccaataa gcctggtgtc 
attgagggag tgatgagaaa taattaattg 
ctagaggctg ggacgtgggt agggatttag 
gaagacactg tccccagcta ccagctacgc 
gactgctgga ttctgtagta aggtgacata 
acttaacttt gatttgagta aattttggtt 



tacaaggtca tcctgggtgc acaccaagaa 1980 
gaagtgtcta ggctgttctt ggagcccaca 2040 
agtcctgccg tcatcactga caaagtaatc 2100 
gtcgctgacc ggaccgaatg tttcatcact 2160 
gctggccttc tcaaggaagc ccagctccct 2220 
gagtttctga atggaagagt ccaatccacc 2280 
actgacagtt gccagggtga cagtggaggt 2340 
attttacaag gagtcacttc ttggggtctt 2400 
tatgttcgtg tttcaaggtt tgttacttgg 2460 
gacgggagac agagtgacgc actgactcac 2520 
catgctggaa ataactggca gtaatcaaac 2580 
caaacctcgg cattttttgt gttattttct 264 0 
gctatgacat ttgttaaaaa taaactctgt 270 0 
tt 2732 



<210> 76 

<211> 1024 

<212> DNA 

<213> Homo sapiens 



<400> 76 

ccccacccga aacacactca gcccttgcac 
ttcggataat gacctccagg accccactgt 
gcaactcaag acacctgcag cagggcgtga 
gccaggtacc agaaacacag aagactgaca 
tctgcccatg ttgccatcct gatgggctgc 
tcgcttgctt ctttgccttt ttctctgctg 
gttggatggt gaatgctgat gactctctgg 
gggaatgcgt cacaaatgct tttgatggga 
ttgcggagca tcccttgaag ctggtggtaa 
tagctgggtt tggatttctc accctgctcc 
atgagccgta cattaaagtc cgcatctgct 
gtaccccagg aatcattggc tctgtgtggt 
ctttggtttt gcacaatata tttcttggta 
tcggaatggc tgggtctctg ggttgctttt 
atctttttaa agatgttgga cctgagagaa 
cagccgcggg tgtttccatg gccaagtcat 
tgtatgctgt agacacaagg gtgtaaaatg 
aatc 



tgacctgcct tctgattgga ggctggttgc 60 
tggttacagc ctgtttgtat tattcttact 120 
gaaaaagtaa aagaccagta ttttcacatt 180 
cccgccactt aagtggggcc agggctggtg 240 
ttgccacaat gagggatctt cttcaataca 300 
ggtttttgat tgtggccacc tggactgact 360 
aggtgagcac aaaatgccga ggcctctggt 420 
ttcgcacctg tgatgagtac gattccatac 480 
ctcgagcgtt gatgattact gcagatattc 540 
ttggtcttga ctgcgtgaaa ttcctccctg 600 
ttgttgctgg agccacgtta ctaatagcag 660 
atgctgttga tgtgtatgtg gaacgttcta 720 
tccaatataa atttggttgg tcctgttggc 780 
tggctggagc tgttctcacc tgctgcttat 840 
actatcctta ttccttgagg aaagcctatt 900 
actcagcccc tcgcacagag acggccaaaa 960 
cacgtttcag ggtgtgtttg catatgattt 1020 

1024 



<210> 77 

<211> 186 

<212> DNA 

<213> Homo sapiens 

<400> 77 

atggatccca actgctcctg tgccgccagt 
tgcaaagagt gcaaatgcac ctcctgcaag 
tgtgccaagt gtgcccaggg ctgcatctgc 
gcctga 



gactcctgca cctgcgccgg ctcctgcaag 60 
aaaagctgct gctcctgctg tcctgtgggc 120 
aaaggggcgt cggacaagtg cagctgctgt 180 

186 



<210> 78 

<211> 519 

<212> DNA 

<213> Homo sapiens 



<400> 78 

tccgaggggc gctccccgcc tcccccagga agaacactcg ctcccggcca tacttgcgtg 60 
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tgagttctga cccctggagg agccactgtg 
tgaagcaggc tctaggaggg gccaccaagg 
agaaggaccc agacgccgcc aagaaggagg 
aggaggagcg caaggccaag tacgccaaga 
gcatccgaga caagtacggc atcaagaaga 
ccatggaggc caactccgag gggagcttga 
gcggggacga ggtggaggag gaggacgaga 
ccgggccgct gcaggacatg ctcaagaagt 



gaagcagagc aatcgccatg gagtttgtga 120 
acatggggaa gatgctgggg ggtgacgagg 180 
aggagcggca ggaggcgctg cgccaggcgg 240 
tggaggcgga gcgcgaggcc gtgcgccagg 300 
aggaggagcg cgaggccgag gcccaggccg 360 
cgcggcccaa gaaggccatc ccgccgggct 420 
gcatcctgga caccgtcatc aagtacctgc 480 
agccccgcg 519 



<210> 79 

<211> 1188 

<212> DNA 

<213> Homo sapiens 

<400> 79 

ctatnccgnc ncnaattaat acgactacta tagggaattt ggccctcgag gccaagaatt 60 

cggcacgagg ccaatctgaa gtgggagcgg ccggggtttt tttttttttt tttttttttt 120 

naaaaaactn nntttngnan ttttttncca aaaannanaa gggggnaaat ttnncanttn 180 

tgaaanggna agnancanng gnntnnaaaa anantttaac cccantttta anancaaacc 240 

cctttttttt aaannaaann tnnnggnncc nntnccccaa ntttttncca anggtttaaa 300 

atttttttca aanaacngcc cntcanancc ccctcccccc aaatttcccc ccacnncccg 360 

nntgntcntn cttttttnnn cccnctcccc ccctncnctc ccctnntccc nntctattnt 420 

ttttttctcn ccccncccat annntttctt tnttggngtc ggcgcacttt cttatcttnc 480 

nccccncctt cccccnanan tggcataacc ccacccnctt ccnacaccta nccccncnnc 540 

nnctttttna nncctcccna taaancnttn gtcacntcac ctcnttttcc tncctnnngn 600 

ctntccccta tntttngnnn ggcgncgcnc cccnccaaaa nacattnntc ccccttctcn 660 

ctnaaanntt cncntatagc tcccncctcc ccccccnntn ctnttncnng tncnttccnc 720 

ttcctcccna taaaaaaaaa antctacnct ccgncccnnt tttcnnnctc ntanttcncc 780 

ggngtgttgc tcttnatata nttttnccct ggnnccgnct cnnattttcn ngcaaacnct 840 

nnttcccgnc nctctttgtc ctcctccccc cccntctttc ncgncggccn catnntgtac 900 

ttcttttatn aaacncncat accgccnccc ngcccccgta cannctcnnn gctttnntnc 960 

nnncctcnca gccnctcnga ntcttccttt tcccttcccc cncggcagnc cntattccan 1020 

cattctcncc nncagntnat ttnnactatc atfcncatctt ctctcttaca aattccctnn 1080 

nntcnccgcc naancacttn tntcttnnnn cccccccctg cntacnntat ctngctcgcc 1140 

ccctntannn cntanctntn acngncncnt cncncnccng nncttncn 1188 



<210> 80 

<211> 7572 

<212> DNA 

<213> Homo sapiens 

<400> 80 

gcgcggaggc agggaaccgg agccttggag 
gcgcctgcaa cggtgcgcgg agactccggc 
agcggcaggc ggcggacgtg gccgcgaagc 
agcagaggag ccgcgccttt ccccgaccct 
cagcccctct gcgtcctcgg ctcgggggcc 
tcctccgacc cgctgaagaa gcagcagccg 
cggatcgtgc tcggtggagg ctcgggctgc 
gggaccgctc tgtcggtgcc cggcgccagc 
cttagcagct ctgccacgga ctccgggagg 
agacccaatc ggacttgaga aggtgatcgc 
tccccccact taactttttg tctccgttca 
acccgcggct gtgacaaccg cccggggcat 
gcggcctcgc aagatgtgag aggccctccc 
taataccccg ccccccgtcc ctcacatcag 
ggtgctgagc gtcccggagc gcccaatcct 
gccgcggaga gccggctgtc atgccctatt 
tgggctggac caattcgagc cccaggtcaa 



cgacccaacc cctcgtctcg ctgccctccc 60 
gaactcagac acccaacggc ggagaacaga 120 
tgcgcgccga acgcagcgca cccgctgccg 180 
cggctccagc ccccggcgcc tgccgcctcg 240 
ggcaccggcg atgccgagcg gagcctccag 300 
ctcgcccgga gcctacgggg attgtgcgag 360 
ggggcgcggg gactccgggg ggcgggggga 420 
cgcggctttg aagggtctcc ctcccctgcc 480 
ctgcgggcgg cgtcctgagg gctccccagc 540 
tctgctctcc caaccccctt ccctccccat 600 
tccgcggctt cgtcccctcc ccgcagaccc 660 
gggcccccca acacggctcc tagaggcccc 720 
cgggcagaat cggagcttca ggagaggagc 780 
gcggggtgga ggtgcgcgct gagcccccgc 840 
gggctggaac gagtagctgg ccggaggcgc 900 
gatccccctc tgccccccgc caagtatgtt 960 
cagcaggaac gctggccagg gcgagaggaa 1020 
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ctttaacgag accggactga gcatgaacac 
ggggccccct ggccctgtgg atcctgctat 
catgaacatg gagccctacg gcttccacgc 
gctgcaagcg cagcctgtgc acggcttctt 
gggaagtcat catccccacc agcatcaccc 
ccccggggcc tcgtgcctgc acgggggtcg 
cctgggcagc cagccgccct tcgccgaggg 
tgagagcttc ggcccgcagc gaccggggaa 
cagccacgcc gtgccggccc catgcctgcc 
cttccacggc ctgccgtcct ccagcggctc 
gacgaaccaa ggagccgtcg actcgctgga 
acattttgac atgttttcgc cctctgactc 
tcgccaggtt cctgggggcg ctttcccggg 
ggtgggcttg tccaaaatgc acgcccagcc 
gccccagcag cagcagcagc agcatggtgt 
gatgcctgtg ggtctggagc cctcagtggg 
gcaggccccg ccaccccctc agcagcagcc 
gccgccaccc gggcttctag tccgacaaaa 
gcagggcgag gcgggcacgc ccagcggcgg 
ccagcacgcg caattcgagt atcccatcca 
ttccgagcct gttttcagca tgcagcatcc 
gcagcatttc gacgcgcccc cctacatgaa 
gggcagcgcg ggagtggacc gctgcgcttc 
ggataatcac ctctcccctt ccgcctaccc 
gcccgacagc ttcccttcgg ggccgcccct 
gcaacagcag cagcagcagc agcagcagca 
acagcaacag cagcagcagc agcagcgcca 
gtcgcggaat cagcagcagc ggctgcgcca 
ggacgtgggc cagggcggcc tggtgcatgg 
ctttgagcgc gaaggcggca gcacgggcgc 
gccgcacttg gcgcaagaga gcgcgtggtt 
gctgccccgt aggatgggcg gctcgggtct 
cctggcgccc cctcctccgc ctggtggctc 
gccgatgagg atgcccggag agggccacgt 
cgggggcagt ctgggaggcc tgggtcagct 
cagcgctgct tcggagcgcc ggcccccgcc 
ccagccgggc tttccgtttg gtgcagccgg 
cgtgaactcg ccccccagcg cgggaggggg 
gggtgcctac ccgccgcagc ctgatttcca 
gggcgcgctc tcgctgggct ccttcaacaa 
gagctgcctg gctgcgctct ccaccgcttg 
caacctcaac gtgaccttca acaagaagaa 
gaacgagacc gacggcgcgg cagtggccgg 
gactgctcct ggggccccag gacccggagg 
agcctcgggg ccgcccaacc ctccagccca 
caccctggaa tccacgtcgg ggaatgacgg 
acggggtcgc agaaaaaggg acagtggtca 
ctcggcggct ccggacagcg ggggcgcacc 
aggcgcagcc gtcgggggaa gctccgcagg 
aaaggcgctc acgtcgccat cctgggggaa 
ggacctcatt gggtccctgg acggcggggc 
tgagttcgcc tcggacgagg tgagcacgag 
ctctgacaac ccccaggcac tagttaaagc 
caaactccct ccccgtgggg taggcgccgg 
cctcggcctg ggcatcatgt ctaactctac 
gggcccgggc catccgggca ctccgggcct 
cggcgccccg ccacccgacg agatccaccc 
acagaggcag cagttcagca tctccgagga 
gggttgagtg cgccgtcggg gcctcagggg 
tgctgctccg aggcggtcaa gagcgccatg 
gagcacagcg ctgcctggta catgcccgct 



ccactttaag gccccggctt tccacactgg 1080 
gagcgcgctg ggcgaacccc cgatcttggg 1140 
gcgcggccac tcggagttgc acgcaggggg 1200 
tggcggccag cagcctcacc acggccaccc 1260 
ccactttggg ggcaacttcg gtggcccgga 1320 
cctgctcggc tacggcggcg cagccggagg 13 80 
ctatgagcac atggcggaga gccaggggcc 1440 
cctcccggac ttccacagtt caggtgcctc 1500 
gctggaccag agccctaacc gagccgcctc 1560 
cgattcccac agtctggagc cacggagggt 1620 
atacaattac ccgggcgagg cgccctcggg 1680 
cgaagggcag ctgcctcatt atgcagcggg 1740 
cgcctcggcc atgcccagag ctgcgggcat 1800 
accgcagcag cagccccagc agcagcagca 1860 
gttctttgag aggttcagtg gggccagaaa 1920 
ctccaggcac ccgttaatgc agcctcccca 1980 
cccgcagcag ccgccacagc agcagccgcc 204 0 
ttcgtgcccg cctgcgctcc ctcggcccca 2100 
cctgcaggac ggaggcccca tgctgcccag 2160 
ccggctggag aaccggagca tgcaccct;ta 2220 
tcctccgcag caggcgccca accagcggct 2280 
cgtggccaag aggccgcgct tcgactttcc 2340 
gtggaacggc agcatgcaca acggcgctct 2400 
aggcctaccc ggcgagttca caccgcctgt 2460 
gcagcatccg gccccggacc accagtccct 2520 
gcaacagcag cagcagcagc agcaacagca 2580 
aaacgcggcc ctcatgatta agcagatggc 2640 
gcccaacctg gctcagctag gccaccccgg 2700 
cggcccggtg ggcggcttgg cccagccgaa 2760 
cgggcgtctg ggcaccttcg agcagcaggc 2820 
ctcaggtccg catccgccgc ccggagacct 2880 
gcccgctgac tgtggcccgc acgaccccag 2940 
gggggtgctg ttccggggcc ctctgcagga 3 000 
gcccgcgctg ccttcaccgg gcctgcagtt 3 060 
gcagtcgccc ggggcgggcg tggggctccc 3120 
gccggacttt gctacgtctg cgctcggggg 3180 
ccggcagtcc acgccgcaca gcggtccagg 3240 
cggtggcagc tctggtggcg gcggtggcgg 3300 
gcccagccag cgcacctcgg ccagtaaatt 3360 
gcccagctcc aaggacaacc tgttcggcca 3420 
ccagaacatg atcgccagcc tcggggcccc 3480 
cccgccagag ggcaagagga aactgagcca 3540 
caacccgggc tcggattact tcccaggagg. 3600 
cccgtccggg accagtagca gcggctccaa 3 660 
gggggacggc accagcctct cccccaacta 3720 
caagccggtc tccgggggcg gcggccgggg 3780 
cgtgagccct ggcaccttct ttgacaagta 3840 
tggggtgagc ccagggcagc agcaagcgtc 3900 
cgagacgcgc ggggcaccga cgccccacga 3960 
gggggctgag ttgctcctgg gggatcagcc 4020 
caagtcggac agtagttcgc caaacgtggg 4080 
ctacgccaat gaggacgagg tgtcgtccag 4140 
gagcaggagt cccctggtga ccggctcgcc 4200 
ggaacacgga ccgaaggcgc ccccgcccgc 4260 
ctcgacccct gacagctacg gcggcggtgg 4320 
ggagcaggtc cgcaccccga cgagcagcag 4380 
cctggagatc cttcaggcgc agatccagct 4440 
ccagcctctg gggctgaagg gtggcaagaa 4500 
cgcagaatgg gcgacagcga gctgggcagc 4560 
agcaccattg acctggactc gctgatggca 4620 
gacaaggccc tggtggacag cgcggacgac 4680 
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gacaagacgt tggcgccctg ggagaaggcc 
cacgacctcc ctgcaaacaa ggcctcagca 
tctgtccact gcacagacga cgtgggtgac 
cggtccctgc attctgacat ctccaacaga 
atgacaagaa agatcccctc ctctaccagg 
ccctcaacct taccccaccc ctctgttaat 
gttttttttt tttcctctag gttggtacct 
atttaaaggg ggggaacctc aaaagttttt 
ttaccagtgt taacccttct gcagttagca 
actccccatg tttcggtaat cttggcatac 
ttttcatgct gctgtatgtc caagtattgt 
tttttattct ttttcctttt cttaccccct 
tgcttattaa aatggaaatc ctggagaata 
caattgtcat cacaatgtta tatattgaca 
acaatgaatg cccctcttag gtattccgcc 
aatatatttt cattcctgca aacacagtgc 
tctcttctcc tgctggaagc cgcccctctc 
gctctgtggg aaggagttgg aatgttcgac 
ctcgcaaatg cccaggccct gcattttcac 
gggatggtgt gctcccagcc tgcagtcttt 
ctggagttgg aggaggctgt tctcagccct 
gcatcccagg gaagaaggag gggactgcgt 
cagtccagcc tgggcaaccc cacccctggg 
tcagccttct ctgagccttt gcagggatct 
agagaataga atgaaatgac tttgattcct 
tctgccccct ccccaacatt tttttggaat 
ccaagcatct cacaaaggaa taactgctct 
aggcaacttt gggtgctgct gatgcctgca 
catagattcc ccggtgggtt agacaggaag 
ccgtgatggt tatctattta atttcagttt 
ccactttgag ctcccccacc ccctccaggt 
agcaagtgac ctgaaggctc tgggctcacc 
acttttcagc gaagggagag gagctttcag 
cctctttcct tctgccggtc cttttggctg 
gtcttgacga ggagcaaacc ccgccttcag 
tcagcgagaa aggtgtgagc cgaggcagtt 
ggaagggaat ttccccccac catgggctgt 
ccatgacccc tctgattctg cagtgtacag 
aaacaggaat gatttctcct taattgctta 
tctttgactt tcccagcgtt gagtcatcaa 
acctcagaaa cccctgaagt tttaaaaact 
agctttaaaa atagccttaa gcaaaaggat 
gaataaaagt aaatgaaaaa cacaccctac 
ctgcatagca aactctttgg gaaagaaaac 
aacttaactc tgctgtgtgt taggcaatcc 
catttctgaa atgcttggtt ggaagactgt 
ttttctttct tttttaaaaa aatatgtaaa 
tatacctgta tatgttttcc tgagcagtta 
aaaaaaaaaa aa 



aaaccccaga accccaacag caaagaagcc 4740 
tcccagcctg gcagccactt gcagtgcctg 4800 
gccaaggctc gagcctccgt gcccacctgg 4860 
tttgggacat tcgtggctgc cctaacttga 4920 
cccttcctct ccccctgtct gtttccttcc 4980 
ttgaaagggc cactattgct gagtggatga 5040 
gcttagtggc atatggaccg gaaagggtta 5100 
ttaaaaaaga aacttgtctg ccacagtatg 5160 
aacttttgct taagcctttt tcctctagat 5220 
attttttaga tgacctcttt ccttgttttg 5280 
tatttcataa taagacaaga gttgctttct 5340 
ccccttttat tttctttttg ctttgttcac 5400 
gtagttctgg aatattgccg ggtgaaagtc 5460 
ccccagtgtc atcagtcagg caggagccaa 5520 
tgggattttg ttttgtctgt tccctaagaa 5580 
tcagccttca gttcccttcc acttgagttc 5640 
tgcgatggac gtgaggacgt gtccagctct 5700 
agcagtgttt tctctccttt tctgggcctc 5760 
gctgtgctaa gcagcctttg gtctgcatgg 5820 
ggagcaaggc tgctgcccgt gccttgggtg 5880 
ttcccttttc tgaaagctgt tcctggccgg 5940 
gtatctcctc cacctctccc attccatccc 6000 
agggatgagg caccctcttg ctcagcctgc 6060 
gcagactcct gagggctaga ggacagagaa 6120 
gcgcctttta gttttgaact ctggaattcc 6180 
ctcaccctgt tgcaaaacta gagccatgtc 6240 
gagcagagat gagtggtggt tggcaggggc 6300 
aaagccattt atggcttgtg gtggggggca 6360 
taactgatat cacttcaccc aaatatataa- 6420 
ttgttaacga gcgtgtctta ctaaaacgct 6480 
cctcagagtt tgcagatctg ggctttctaa 6540 
atacaacacc cacgttgttt atttcaaaga 6600 
aaaaacctca ctctttcccc tcccttctcc 6660 
gggtctgagt ctgcggttct cgcctgggca 6720 
agggcagaca aagcaggtgg catgaattga 6780 
cctgcgttct gctacaaaag gaatggaaag 6840 
gggagagttg accgtattct gggcaagact 6900 
ctgtttgaga gcctcatcat tttacttttg 6960 
aggccgggga gcaaagtgtc ttaacttctg 7020 
cactttgcca attagctcat ggtcctggca 7080 
ttctcgctcc ccacgacccc agaatgaaac 7140 
gttatttcat taaatttggt ttaatggaaa 7200 
acactagact ccgaacactg gtaatcagta 7260 
gaaaatgtta ttgcacatgt aaaatatgaa 732 0 
tgtaatcttt tttgactctt aaaagaaatt 7380 
gacaatagct catgaaattg agtgttattt 7440 
gtgcagtctt ctgtattcct gcatattgta 7500 
aataacaata aatatgacgt taatggtgaa 7560 

7572 



<210> 81 

<211> 1824 

<212> DNA 

<213> Homo sapiens 

<400> 81 

gctttaagcc ggcgccgggg ccaggcgggg 
atcgcgctga tggcggcgct ggcagcagcg 
ctggtgctgc tgttcacgcc gctcgcgctg 
gaaggccgct gcttgtttgt catcctgctc 



cagtcccggg ccggcccgta ccgccaggcg 60 
gccaagaagg tgtggagcgc gcggcggctg 120 
ctgccggtgg tcttcgccct cccgcccaag 180 
atggcggtgt actggtgcac ggaggccctg 240 
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ccgctctcag tgacggcgct gctgcccatc 
tccaacaagg tctgccccca gtacttcctc 
atcatggcca gcgccattga ggagtggaac 
atgcttgttg gagtccagcc ggccaggctc 
ttgtccatgt ggctgagcaa caccgcctcc 
atcctgaaaa gtctctttgg ccagaaggag 
gagaacacag ctgctgtgcg gagaaacggc 
ctcgccagca cagaagcgaa ggaggatgaa 
atctccatcc cctactcagc cagtattggg 
aacctcatcc tgcttggcca gctcaagagt 
ggctcctggt tcattttcgc cttccctctt 
tggatctcct tcctgtacgg gggactgagc 
ataagaacca atgcagaaga tagggctcga 
gggcccatca agtttgccga acaggctgtt 
ctcttcaccc gggacccgaa gttcatccct 
ctttctgatg ctgtcaccgg cgtggctatt 
aggccctctc tcaagtggtg gtttgacttc 
ctgacctgga agaaggccca ggagacagtg 
ggcttcgcca tggccaaagg ctgtgaggaa 
ctgcaccccc tggagaatgt gccccccgcc 
gccttcttca ctgagtttgc cagcaacacg 
gcagagctgg ccatccgcct gatagtgcac 
ggctgctcct ttgccttcat gctcccggtc 
tctggacact tgctggtcaa agacatggtg 
gtcctgctgc tcagtttggc tatgaatacc 
ttcccggact gggctgatat gtactcggtc 
aatgacacat ttcggaccct ctga 



gtcctcttcc ccttcatggg catcttgccc 300 
gacaccaact tcctcttcct cagtgggctg 360 
ctgcaccggc gaatcgccct caagatcctg 420 
atcctgggga tgatggtgac cacctcgttc 480 
actgccatga tgcttcccat tgccaatgcc 540 
gttcgaaagg accccagcca ggagagtgaa 600 
ctacacactg tgcccacgga gatgcagttt 660 
tatcgtcgga acatctggaa gggcttcctc 720 
ggcacagcca cactcacggg cacagcccct 780 
ttctttccgc agtgtgacgt ggtgaatttc 840 
atgctgttgt tcctgttggc aggctggctc 900 
ttcaggggct ggaggaagaa taaatctgag 960 
gctgtaattc gggaagaata ccagaacctg 1020 
ttcatccttt tctgcatgtt tgccatcctc 1080 
ggctgggcca gcctcttcaa tcctgggttt 1140 
gtcaccatct tgttcttctt cccgtcccaa 1200 
aaagctccca acacagagac agagcccttg 1260 
ccttggaaca tcatccttct cctgggaggg 1320 
tcggggctgt ctgtatggat tggtgggcag 1380 
ctggctgtgc tgctcatcac tgtggtcatc 1440 
gcgaccatca tcatcttcct gccggtcctg 15CI0 
cccctgtatc tgatgattcc gggcacagtc 1560 
tcaacgcccc ccaactccat cgccttcgcc 1620 
cggacaggcc tcctgatgaa cctgatgggt 1680 
tgggcacaga ccatcttcca gctgggcacc 1740 
aatgtcacag cattgccacc caccttggcc 1800 

■1824 



<210> 82 

<211> 1296 

<212> DNA 

<213> Homo sapiens 

<400> 82 

ntatactgnc nccaattaat acgactacta tagggaattt ggccctcgag gccaagaatt 60 

cggcacgagg ccaatctgaa gtgggagcgg ccggggtttt tttttttttt tttttttttt 120 

naaaaanctt attttngaan ttttttncca aaaannanac agggggnaan ttttnnnttt ■ 180 

ttnnaanggn aagnancntn ggttttnaaa antnnttaaa ccncantttt aaaannaaag 240. 

cnnttttttt tcaannaaan ntnatnngcn nnttncccca nttttttccn aangntttta 300 

aatntttttc taanncctgg ccntacaatc ccccnccccc naaattttcc cncncaancc 360 

ntttgntcnt ttnctttgcc cccaccnncc ctcctctctc cctttantga ccanattttt 420 

tttccncccc cccccantnt tttnttcnnc ggggtnnngg cnnttccact tttntnntcc 480 

cncnttnttn cggtntcggn nnaaanccac tctnncctcn aaanantntn nncnnnnnct 540 

ctntncgctc nctccgtata aatctntacn accancacan tcccttimnt tttncgcncn 600 

ncttactttn ttatttntcg nccnctngct atngcnttaa aatccttnct ccccctcctn 660 

ncnnaaccan attctccnct ttntcntnac gctccccaca cccncccttt tttnntctat 720 

cgccgtgtca cnatntcttc atctttnncc tctttcaaaa anaaaaaaaa acaatccgng 780 

nngtggncnn tgcnncntcc ntntcttaca caanacactt ggttatcnta ctnaggngng 840 

tngcgnming acagcttntt tntcctttta nncnnngngn ngcctttnac cntctnnngn 900 

nnccccnntc ncgccatttt ttncttcntc nnngnncccc cncnacttcn acgnnancag 960 

nnnttttttt tttannnggc canatctctc ctccccctct tttatcaaat ntgtgcnttc 1020 

ttctctnccn nttngncncc nnnncctttc ctncngtntc antccccnnn cngnggtnng 1080 

nctttctccc ctgttntcct ccttctcttt nttntnnntg attgttnttt cccccctntt 1140 

nttttcctcn antttccntn ntnatcatct tcgtancntc acacgncccn nttcatcttc 1200 

cttctccacc ctatnnncta ttntannttt atgnnctcta tcctaccctc ncnngnancc 1260 

tctcnnagtn ncttaccntg ncnnncttcg ntnatn 1296 

<210> 83 
<211> 1919 
<212> DNA 
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<213> Homo sapiens 
<400> 83 

gaactagctg gtccccaaat gaccctggat 
gccacacaaa gccagtggac cttggagggc 
cttaccttcc agttactgtg gtcaatacca 
tgcagaccca gaatctctca gcctacatca 
acatcggcca acatgacgag aggcgaactg 
ggaccgacag tcgctactgg actcaggctg 
ataaggaagt tggcaccact cctattgtca 
ggcgtgtggg ttttgacccc ttcctcttgt 
ctggcgtccg aagccagatg cagaagcatc 
cgcttgagga gacggcctgt gagtgtggat 
ccagtgacat cccctataac cccttcttct 
ttaggttgtt tgcaaacaag agtcgcttta 
gttgcacagg ccccatgtgt gtgcaaatcg 
aggcctactc attgggagat gtgaggatct 
tctatgaaat gatacccaag gagaaactcg 
ccaaggcagt gaagaacagc aaggagcagg 
ctgtggctgt gatccggtac ttggtctggc 
atgagttctc gggggcagag atcgtggaca 
gacccagttt tgaaaccatc tctgctagtg 
acttgaggaa aaagaatttt ctagggccct 
agctgaaccg caagctgtcc tcagatgaga 
gggacgggac cacagacatc accagaacag 
aggaggcata cacccgtgtg ctgataggaa 
ctgctacatc agggcgaatg gtggaggcct 
tcaattatgg tcatgggaca ggccacggca 
cagtgggatt ccagtccaac aacatcgcta 
ctggttacta taaggatgga gaatttggga 
aagcaaagac caagtaccca gggagctacc 
atgaccggaa cctcatcgat gtcagcctgc 
gctactacca gaccatccgg gagaaggtgg 
aggagttcga gtggcttcaa cagcacacag 
cctcctgggc ctctgtgtta gtggtctcca 



ttttctcccg gcttatagct tgtgcctggg 60 
aggatgtgag aaactgttcc accaaccccc 120 
caatgtcact cacagccctc cgccagcaga 180 
tcccaggcac agatgctcac atgaacgagt 240 
cagtggtgac tatgaagaaa gcagctgtct 300 
agcggcagat ggactgcaac tgggagctcc 360 
cctggctcct caccgagatt cctgctggag 420 
ccattgggag cacttggcag gagaaagtat 480 
aaaaggtccc gactgccgtc cttctgtcgg 540 
ttgcagacat ggggctcttc aaccttcgag 600 
attcctacac gctgctcaca gactcttcta 660 
gctccgaaac cttgagctat ctgaactcca 720 
aggattacag ccaagttcgt gacagcatcc 780 
ggattgggac cagctatacc atgtatggga 840 
tgacagacac ctactcccca gtgatgatga 900 
ccctcctcaa ggccagccac gtgcgggacg 960 
tggagaagaa cgtgcccaaa ggcacagtgg 1020 
agttccgagg agaagaacag ttctcctccg 1080 
gtctgaatgc tgccctggcc cactacaggt 1140 
gttggggcat cctgttgtcc cgaccaaggg 1200 
tgtacctgct ggactctggg gggcagtact 1260 
tccactgggg caccccctct gccttccaga 1320 
atattgacct gtccaggctc atctttcccg 1380 
ttgcccgcag agccttgtgg gatgctggtc 1440 
ttggcaactt cctgtgtgtg catgagtggc 1500 
tggccaaggg catgttcact tccattgaac 1560 
tccgtctcga agatgtggct ctcgtggtag 1620 
tgacctttga agtggtatca tttgtgccct 1680 
tgtctcccga gcatctccag tacctgaatc 1740 
gtccagagct gcagaggcgc cagctactag 1800 
agcccctggc cgccagggcc ccagacaccg 1860 
cccttgccat ccttggctgg agtgtctag 1919 



<210> 84 

<211> 993 

<212> DNA 

<213> Homo sapiens 

<400> 84 

atggatccca actgctcctg caccacaggt 
tgcaaagagt gcaaatgtac ctcctgcaag 
tgcaagtgca aagagtgcaa atgcacctcc 
atgggcagca aagtgactgg agatgtggag 
gagaaggact gggtgcagat gaaggatgtt 
tctgcagttg gaaggagctg gcgcaggtgc 
gtgagcgaaa aggagctgcc aactgttgcg 
ctcttctctt ctcgcttggg aactccagtc 
tcctgcgagg ctggtggctc ctgcgcctgc 
tgcacctcct gcaagaagag tgagtgcggg 
aggctgctgc tcctgttgcc ccctgggctg 
aggggcgtca gagaagtgca gctgctgtgc 
tcctgctgcc ccgtgggctg tgccaagtgt 
acaagtgcag ctgctgctcc tgatgtaggg 
tcctgtgcct gtgccggctc ctgcaaatgc 
agctgctgct cctgctgccc tgtgggctgt 
gggacgtcag acaagtgcag ctgctgtgcc 



ggctcctgtg cctgcgccgg ctcctgcaag 60 

aagtgtgtct cctgcacctg cgctggttcc 120 

tgcaagaaga gtgagtgtga ggccatctcc 180 

gaaagcgtca tctcagcaac gcagagtcat 240 

gagtgtgctg atgcagtggt gatggcatat 300 

aggagacacc tgcaagaaga gaaaaagcca 360 

ctccaccacg ccctccacgt gttccactgc 420 

tcacctcggc ttgcaatgga ccccaactgc 480 

gccggctcct gcaagtgcaa aaagtgcaaa 540 

gccatctcca ggaatctggg gctgtggcta 600 

tgccaagtgt gcccagggct gcatctgcaa 660 

ctgatgtcgg gacagccctg ctgctgctgc 720 

gcccagggat gtgtttgcaa agggacactg 780 

aaagctgtgt tcccagaagt agaaattggc 840 

aaagagtgca aatgcacctc ctgcaagaag 900 

gccaagtgtg cccagggctg catctgcaaa 960 

tga 993 
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<210> 85 
<211> 1476 
<212> DNA 

<213> Homo sapiens 
<400> 85 

gggccggggc cgcagctggc tcggataaat agccgcccgg ctggcccgga gctgcagggg 60 
agagcggcgg ccgcgatccc caccacacca ccagcccggc cgcacggggc actgagccgg 120 
gtgctgagca ccggaggccc cgccgaggcc gggactcagt ttttgtgtta cggatcccca 180 
ctagctgttg gagtcctgta catagaatgg ctggatgcct ttggtgaagg aaaaggaaaa 240 
acagcctggg ttggatccct ggcaagtgga gttggcttgc ttgcaagtct tggatgtggt 300 
ttattataca ctgcaacagt gaccattacg tgccagtatt ttgacgatcg ccgaggccta 360 
gcgcttggcc tgattfccaac aggttcaagc gttggccttt tcatatatgc tgctctgcag 420 
aggatgctgg ttgagttcta tggactggat ggatgcttgc tgattgtggg tgctttagct 480 
ttaaatatat tagcctgtgg cagtctgatg agacccctcc aatcttctga ttgtcctttg 540 
cctaaaaaaa tagctccaga agatctacca gataaatact ccatttacaa tgaaaaagga 600 
aagaatctgg aagaaaacat aaacattctt gacaagagct acagtagtga ggaaaaatgc 660 
aggatcacgt tagccaatgg tgactggaaa caagacagcc tacttcataa aaaccccaca 720 
gtgacacaca caaaagagcc tgaaacgtac aaaaagaaag ttgcagaaca gacatatttt 780 
tgcaaacagc ttgccaagag gaagtggcag ttatataaaa actactgtgg tgaaactgtg 840 
gctcttttta aaaacaaagt attttcagcc cttttcattg ctatcttact ctttgacatc 900 
ggagggtttc caccttcatt acttatggaa gatgtagcaa gaagttcaaa cgtgaaagaa 960 
gaagagttta ttatgccact tatttccatt ataggcatta tgacagcagt tggtaaactg 1020 
cttttaggga tactggctga cttcaagtgg attaatacct tgtatcttta tgttgctacc 1080 
ttaatcatca tgggcctagc cttgtgtgca attccatttg ccaaaagcta tgtcacattg 1140 
gcgttgcttt ctgggatcct agggtttctt actggtaatt ggtccatctt tccatatgtg 1200 
accacgaaga ctgtgggaat tgaaaaatta gcccatgcct atgggatatt aatgttcttt 1260 
gctggacttg gaaatagcct aggaccaccc atcgttggtt ggttttatga ctggacccag 1320 
acctatgata ttgcatttta ttttagtggc ttctgcgtcc tgctgggagg ttttattctg 1380 
ctgctggcag ccttgccctc ttgggataca tgcaacaagc aactccccaa gccagctcca 1440 
acaactttct tgtacaaagt tgcctctaat gtttag 1476 



<210> 86 
<211> 2532 
<212> DNA 

<213> Homo sapiens 
<400> 86 

agggagagaa ctctggagga acgctgagct gagcagcacc gaggacagcg cccggcagcg 60 
cccgcgccca ggtctccctc cgcagccctg actcgcgcac acgctgagct tttgctcact 120 
ccccctcgcg cggacacaga cacacgcata ttcacacacc cagacacaca cccccgctgt 180 
acaatggcag aatcccacct gcagtcatcc ctcatcacag cctcacagtt tttcgagatc 240 
tggctccatt tcgacgctga cggaagtggt tacctggaag gaaaggagct gcagaacttg 300 
atccaggagc tccagcaggc gcgaaagaag gctggattgg agttatcacc tgaaatgaaa 360 
acttttgtgg atcagtatgg gcaaagagat gatggaaaaa taggaattgt agagttggct 420 
cacgtattac ccacagaaga gaatttcctg ctgctcttcc gatgccagca gctgaagtcc 480 
tgtgaggaat tcatgaagac atggagaaaa tatgatactg accacagtgg cttcatagaa 540 
actgaggagc ttaagaactt tctaaaggac ctgctagaaa aagcaaacaa gactgttgat 600 
gacacaaaat tagccgagta tacagaccta atgctgaaac tatttgattc aaataatgat 660 
gggaagctgg aattaactga gatggccagg ttactaccag tgcaggagaa ttttcttctt 720 
aaattccagg gaatcaaaat gtgtgggaaa gagttcaata aggcttttga gctgtatgat 780 
caggacggca atggatacat agatgaaaat gaactggatg ctttactgaa ggatctgtgc 840 
gagaagaata aacaggatct ggatattaat aatattacaa catacaagaa gaacataatg 900 
gctttgtcgg atggagggaa gctgtaccga acggatcttg ctcttattct ctgtgctggg 960 
gataactaga gttggtggcc gcaaccactt gctagtgata cactgtatct aaaaaataac 1020 
tgtgcactat aagggagtag gctgtatttt cttttatatc tgtaaattta actgcatata 1080 
gataattatc caggatgtgt ggctcattct tttcagcttg tttctatact gtttgtaata 1140 
tacagttttt gtaaccatat gattgaaaag aagaaagtct atgcttaggc cagtcagtac 1200 
acccaatttt aaaaaataac atattcttgc tttcacaaat atagttgaac aagatttccc 1260 
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taaaaattcc accaggatta atctctaaaa 
gtcactgaat aatggaatta tgtataacaa 
aactgtccca caaaatattt ctaagcttat 
atctaaaata ctcaccaaaa tatagttaat 
cagatttagt ttaccaatca acagcatgtc 
tcaagttgat gtgacaaggg aagggagcac 
gcctgtattt ccaacaaact tactgtcaga 
ttttcatgtg ttgcaaatta ttctagtcaa 
tctgattaaa tttaatatac tgcatatcct 
ctttctatgt agaactgttc atttccacca 
ttctagctat aacaactcta ttttttacta 
catcctgatt attgaatgtt atatcatcaa 
tcatattgag atcagcattc aaaatagttc 
tttaaaaaaa taacatctga aaagaaatgc 
agattctaaa acattcttta acatacatct 
atcctatact ggttatagtt gatatgtaac 
aaacagggag ctatgagaga tgtgtccatg 
tgatcgttct gggtcagctt gaatgtcccc 
ttcataaaaa taaccaaaaa atgtgagcta 
agatttgcca aaaactaaaa ttcaacaaat 
agcgtgtaaa tggaagcact gccattagac 
gaaaataacc tt 



ttctagtctc tgatttgcaa atgcacattt 132 0 
gccaaacatt cttattttag acaaccatag 1380 
ttctaactat taggaggaat gtgcttttcc 1440 
tgtggcttta tgaagttaac agtctcatta 1500 
tactgcttgg atccatacaa aactatcggt 1560 
cagafcgacac ataaatctgt ctgattctat 1620 
gaatatgacc taaatccatt ttctaaactg 1680 
ctgctgtttt atgtcatact ctgtgtaatc 1740 
ggtgtctagt ttgcatactt cctggatttt 1800 
agggtatctg ctgcctctga aaatattttt 1860 
cataattaaa ttttaatgta aaattcatag 1920 
tacttttgtg tattctgtgg attctatatt 1980 
tatttctatc tgcaaatagt ttcaaatgag 204 0 
taatgtaatc atttatctta tctagcaaga 2100 
aagtcagttt cacatatttg tagctagaat 2160 
agttggtgat tttagatttc tttgattgtg 2220 
tgaaatttac agttactgcc taggagttaa 22 80 
attctataaa ttcaacactt attttctgaa 2340 
taatgtttcc ctcaagaaca aacagaaacg 2400 
gatgttgagt gggagattgg ctttgccttt 2460 
tgaatttaac tactaagaat aaataaagaa 2520 

2532 



<210> 87 

<211> 1506 

<212> DNA 

<213> Homo sapiens 

<400> 87 

atggcggcgc tattggcggc ggcggcagtg 
caaggtgaaa tccagtccca cctggccacc 
accaaggcag aaatggatgc agccattgct 
gacacttcag tattaagccg ccagcaggtc 
aacttgaaag aaattgccaa gttaatcaca 
gaaggagatg tatttcgagg ccttcaggtg 
atgatgggag agaccatgcc atccatcacc 
cctctgggag tgtgtgcagg cattgctcca 
atgtttccca tggccatggt gtgtggaaat 
cctggagcaa ctatgcttct tgctaagttg 
ttaaacatca tccatggaca gcatgaagct 
aaagcaatca gctttgtggg atccaacaag 
agacatggca agagggttca agccaatatg 
gatgccaata aggaaaatac cctgaaccag 
cagcgctgca tggctctttc aacagcagtc 
gagctggtgg agcatgccaa aaacctgaga 
cttggccctc tgatcactcc ccaggccaaa 
acaaaggagg gagcttccat ccttcttgat 
aatggcaact ttgttggacc aaccatcatc 
aaagaggaga tttttggtcc agttcttgtg 
atccagattg taaataacaa cccatatgga 
gccactgctc ggaaatatgc ccacttggtg 
attccagtgc ctttgccaat gttctcattc 
accaatttct atggcaaaca gggcatccaa 
cagtggaaag aagaagatgc tactctttcc 
cgttag 



cgagcccgga tcctgcaggc gagtttcttc 60 
aatgaggtca ttggtcgggt ccctcaggcc 120 
tcctgcaaac gtgcttttcc tgcatgggca 180 
ttgctccgct atcaacaact tattaaagaa 240 
ttggaacaag ggaagaccct agctgatgct 300 
gttgagcatg cctgtagtgt gacatccctc 360 
aaagacatgg acctttattc ctaccgtctg 420 
ttcaattttc ctgccatgat ccccctttgg 480 
accttcctaa tgaaaccatc tgagcgagtc 540 
ctccaggatt ctggtgcccc tgatggaaca 600 
gtaaatttta tttgcgatca tccggacatc 660 
gcaggagagt atatcttcga gagaggatca 720 
ggagccaaga accatggggt agtcatgcca 780 
ctggttgggg cagcatttgg agctgctggt 840 
cttgtgggag aagccaagaa gtggctgcca 900 
gtcaatgcag gagatcagcc tggagctgat 960 
gagcgagtct gtaatctgat tgatagtgga 1020 
ggacgaaaaa ttaaagtgaa aggctatgaa 1080 
tcgaatgtca agccaaatat gacctgttac 1140 
gttctggaga cagaaacatt ggatgaagcc 1200 
aatggaactg ccatcttcac caccaatgga 1260 
gatgttggac aggtgggagt gaatgtcccc 1320 
accggctctc gatcctcctt caggggagac 1380 
ttctacactc agttaaagac cattacttct 1440 
tcacctgctg ttgtcatgcc taccatgggc 150 0 

150 6 



<210> 88 
<211> 1806 
<212> DNA 
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<213> Homo sapiens 
<400> 88 

ttttacagag gcctttgaaa ttgttgttcg 
caagaacaac tacccaagcc tgactccaca 
agatgtgtct ctctacatct tgggttctga 
gtttgacagc ctgtttccag tcatctatac 
agccttggac atcaatgagt gcctccgagg 
tttccccaag cttattatga cccaggtttc 
tcaggctctg aatcttggaa ttgaagtgat 
ggactgtggc cgaatgctca ccagaatgtg 
ggttaaaccc tgtggcggtt actgcaatgt 
gaagattgac aagtactgga gagaatacat 
gtacagaatc tatgacatgg agaacgtact 
tatccagtat gtccagaaga atgcaggaaa 
ccattctcaa caacgccaat atagatctgc 
gaaagtatta aaagttgctc atgtagaaca 
actaattcag aagttgaagt ctttcatcag 
cagccatagc cctgtggcgg aaaacgacac 
gagatacagc caaaaggcag caaggaatgg 
gaaaatgaag ggccctgagc cagtggtcag 
ccagctcctg agaaccatgt ctatgcccaa 
ggaagggttt gaaagtggag actgcggtga 
tgatggaatg ataaaagtga agaatcagct 
ggatgtggat gatgcgcctg gaaacagtca 
cacctttcac aacctcggga acgttcattc 
ctcggtggtg tgcttcttct tcctggtgca 
ccctacagca ccctgtggtc ttcctcgata 
tttttttttt tgttatcctg tatacctcct 
ttatgttttc gaaaatcaaa tggtatcttt 
tagattgtcc ttttgcaaag aaagaaaaaa 
atgtttggct gctagaacat ggttaccatg 
gttctctctt tgcatggatt tctttgaaaa 
aaaaaa 



ccatgccaag aactacacca atgccatgtt 60 
agcttttgag tttgtgggtg aatttttcac 12 0 
catcaatgta gatgacatgg tcaatgaatt 180 
ccagctaatg aacccaggcc tgcctgattc 24 0 
agcaagacgt gacctgaaag tatttgggaa 300 
caagtcactg caagtcacta ggatcttcct 360 
caacacaact gatcacctga agttcagtaa 420 
gtactgctct tactgccagg gactgatgat 480 
ggtcatgcaa ggctgtatgg caggtgtgtt 540 
tctgtccctt gaagaacttg tgaatggcat 600 
gcttggtctc ttttcaacaa tccatgattc 660 
gctgaccacc actattggca agttatgtgc 720 
ttattatcct gaagatctct ttattgacaa 780 
tgaagaaacc ttatccagcc gaagaaggga 840 
cttctatagt gctttgcctg gctacatctg 900 
cctttgctgg aatggacaag aactcgtgga 960 
aatgaaaaac cagttcaatc tccatgagct 1020 
tcaaattatt gacaaactga agcacattaa 1080 
aggtagagtt ctggataaaa acctggatga 1140 
tgatgaagat gagtgcattg gaggctctgg ,12 00 
ccgcttcctt gcagaactgg cctatgatct 1260 
gcaggcaact ccgaaggaca acgagataag 1320 
cccgctgaag cttctcacca gcatggccat 13 80 
ctgactgcct ggtgcccagc acatgtgctg 1440 
aagggaacca ctttcttatt tttttctatt 1500 
ccagccatga agtagaggac taaccatgtg 1560 
tggaggaaga tacattttag tggtagcata 1620 
aaccatcaag ttgtgccaaa ttattctcct 16 80 
tctttctctc tcactccctc cctttctatc 1740 
aaaataaatt gctcaaataa aaataaaaaa 1800 

1806 



<210> 89 

<211> 966 

<212> DNA 

<213> Homo sapiens 

<400> 89 

accccgctgc tcgggctgga gaatagatgg 
aggagccccg ctgggcagcg gcaggtagcg 
gcgcctcccc ggcccgggac ggtagccccg 
gctaacgggg acgacaggga ccccgagatc 
gaaagcatcg gcaactgtcc tttctctcag 
gtcgtgttca atgtcaccac tgtggatctg 
gcccccggca cgcacccgcc cttcctgacc 
aagatcgagg agttcctgga ggagaccttg 
tcacagaaca ctgcatcctc cattccaggt 
tccaacacag cgggcatcga catcttttcc 
cagcagaaca atgctgctct tgaaagaggc 
tacctgaaca cccctctacc agaggagatt 
tcccggcgca agttcctgga tggggatgag 
aagctccatg tggtcaagat tgtggccaag 
atgacaggcc tgtggcggta cctcaagaac 
tgtgcagctg acagtgagat cgagttggcc 
tcctga 



ttttgtgaaa aattaaacac cgccctgaag 60 
cagagtgctg gcccaggtgc tgcagaggtg 120 
ggcgccaacg gcatgacaga ctcggcgaca 180 
gagctctttg tgaaggctgg aatcgatgga 240 
cgcctcttca tgatcctctg gctgaaagga 3 00 
aaaagaaagc cagctgacct gcacaaccta 360 
ttcaacgggg acgtgaagac agacgtcaat 42 0 
acccctgaaa agagctccaa gtctactgat 480 
acccccaaac tggctgcaaa acaccgggaa 54 0 
aagttttctg cctacatcaa aaataccaag 600 
ctaaccaagg ctctaaagaa attggatgac 660 
gacgccaaca cttgtgggga agacaagggg 72 0 
ctgaccctgg ctgactgcaa tctgttgccc 780 
aaataccgca actatgatat cccggctgag 840 
gcctatgccc gtgatgagtt caccaacacc 900 
tacgctgatg tcgccaaacg cctcagccga 960 

966 



72 



WO 02/079411 



PCT/US02/09576 



<210> 90 
<211> 787 
<212> DNA 

<213> Homo sapiens 
<400> 90 

gagaaaaaag aaagatcttg atgttccgga 
gctatgctgt tctccattta catctgtgtt 
aaggaaaaaa caggtgatta aagtatacag 
acccagtgac ataacggctc gagatgtttg 
tgatgaccac agctggaccc tttttgagca 
agaagaccac gaactggtga ttgaagtgct 
actatacttt agaaaaaatt atgccaaata 
gcatttgcag tttttcagcg aatttggcaa 
aaaaaaacat ggagcaccga ctaactatgg 
ttccctggta gcaatggact tctcaggcca 
agccctttca gttgcggttg aagaaggact 
gttccacaca ctggatgatg gccacacaag 
ctatcaactc aataagggcg ttcttccttg 
tctctag 



aatgccatct attccaaacc cttttcctga 60 

gtcagcagac ctatttccca aagcaaattc 120 

tgaagatgaa accagcaggg ctttagatgt 180 

tcagctgttg atcctgaaga atcattacat 240 

cctgcctcac ataggtgtag aaagaacaat 300 

atccaactgg gggatagaag aagaaaacaa 360 

tgagttcttt aaaaacccaa tggaaccgcg 420 

tagtgatatt tatgtgtcac tggcaggcaa 480 

attctgcttt aagagaagta tatcagagaa 540 

gaaaagcaga gttatagaaa atcccactga 600 

cgcttggagg gtagaagatg acggtgaaat 660 

atttacagat ctaatacagc tggtggagtt 720 
caagttgaaa cattattgtg ctaggattgc 780 

787 



<210> 9\ 
<211> 1587 
<212> DNA 

<213> Homo sapiens 
<400> 91 

atgtgggtat cctgggctcc tggcctgtgg 
ggggcaaata caggtgcaca atgcccacct 
agtagtagcc tgccagccaa cgtgactggc 
aagaagtctg ccatcaagaa gatccgcaac 
gcggcccccg tgacccagcc cacgcgacga 
gccctggtgc tgacactact gctgaagaaa 
caagtgaccg atgcaaatgg gtatccacag 
agcctggagc tcagggccca gggccaggat 
ccccagctct tcgacttgcg ttggcacaag 
tctgtgcacg tggactgcag ctcagcctcc 
aggcctgtgg gccatgtatt tctaggcttg 
gaccttcagc aggtgcacat ctactgtgac 
gagattttac cagcagggtg ccccccagag 
aatgagctca ttgagatcaa tccacagtct 
ctggaggagc ctcaaaacag cgagggagac 
ggggagccct gcttgtcctg cagctcggtt 
ggggccagtg gagatgtggg ttcccctggc 
ctctccccac tccctgatca gagtatctgc 
ccagggtacc tcgtggagaa gggagagaag 
tactacacct ccaggatgca gttccccatg 
cctccaggga aggatggtgc tccgggcagg 
ggtcagattg gcagagaagg acggcagggc 
aaaggtgaaa aaggggacat tggtattggc 
ccaggtcctc aaggtcctcc aggctatggc 
caaggcatcc ctggcatccc tgggcccccg 
cactgtaatc cctctgactg ctttggggcc 
aaaaccatga aggggccttt tggctga 



ctgctcggtc tttgggctac cttcggccat 60 
tcacagcagg aaggactcaa attggaacac 120 
ttcaacctca tccaccgact cagcctcatg 180 
cccaaggggc ctctcatcct gcgcctgggg 240 
gtattccctc ggggtctccc ggaggagttt 300 
cacacccacc agaagacgtg gtatctgttt 360 
atatccctgg aagtcaacag ccaagagcgg 420 
ggcgactttg tgtcctgcat cttcccagtg 480 
ctgatgctga gtgtggctgg acgtgtggcc 540 
tcccagcctc tggggccccg acgacccatg 600 
gatgctgagc agggcaagcc tgtctcgttt 660 
ccggagctcg tgctggagga gggctgctgt 720 
acctccaagg cccgccggga cacccagagc 780 
gaaggcaagg tctacacccg ctgcttctgc 840 
cctggcatcc aaggcatcaa aggagagaag 900 
gtaggggccc agcatcttgt gtcctccaca 960 
tttggtctgc ctggccttcc ggccccactc 1020 
ggggactgtg tccaggggca gagggcccac 1080 
ggagaccagg gcatccctga gagaatggct 1140 
gagatggcgg cagctccggg acgaccaggg 1200 
ccaggtgctc cagggtcacc tgggctccct 1260 
ttgccaggag taagaggatt gcctggtacc 1320 
attgcaggag aaaatggtct tcccggcccc 1380 
aagatgggtg caacaggacc aatgggccag 1440 
ggtcccatgg gccagccagg caaggctggc 1500 
atgccgatgg agcagcagta cccacccatg 1560 

1587 



<210> 92 

<211> 1888 

<212> DNA 

<213> Homo sapiens 
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<400> 92 

ctgcagtttt cacctctgac agagcccaga 
a 999 aa 99 a 9 atggtggatt acgtggccaa 
ctaccctgac gtggagcccg ggtacctgcg 
gccagacacg tttgaggaca tcatcaacga 
gcactggcac agcccctact tcttcgccta 
gcttgcggac atgctgtgcg gggccattgg 
agcatgcaca gagctggaga ctgtgatgat 
aaaggcattt ttgaatgaga aagctggaga 
tgaagccacc ctggtggccc tgctggccgc 
agcgtcccca gagctcacac aggccgctat 
tcaggcacac tcctcagtgg aaagagctgg 
cccctcagat ggcaacttcg ccatgcgtgc 
caaagcggct ggcctgattc ctttctttat 
ctcctttgac aatctcttag aagtcggtcc 
cgttgatgca gcctacgcag gcagtgcatt 
tggagtggag tttgcagatt cattcaactt 
tgactgttct gccatgtggg tgaaaaagag 
ccccacttac ctgaagcaca gccatcagga 
ccactgggca gaagatttcg ctctttgaaa 
aaaggactgc aggcttatat ccgcaagcat 
gtgcgccagg atccccgctt tgaaatctgt 
cggctaaagg gttccaacaa agtgaatgaa 
aaaatccact tggttccatg tcacctcagg 
tctcgcacgg tggaatctgc ccatgtgcag 
gccgacgtgc tgcgagcaga gagggagtag 
gaagagagat atatctgaaa actggaataa 
gaactcagct gtctgtggct tcccatgtct 
ttgtctgctt agtatctcat caacaaagaa 
catggccata gcttttattc attagctgtg 
catgttcttg cagtcatcag aagtggtagg 
tcaatgttca cgcaacttga aattatatct 
ctaaatgcct aataaacaat tcaagtga 



caccatgaac gcaagtgaat tccgaaggag 60 
ctacatggaa ggcattgagg gacgccaggt 120 
gccgctgatc cctgccgctg cccctcagga 180 
cgttgagaag ataatcatgc ctggggtgac 240 
cttccccact gccagctcgt acccggccat 300 
ctgcatcggc ttctcctggg cggcaagccc 360 
ggactggctc gggaagatgc tggaactacc 420 
a 99999 a 99 a gtgatccagg gaagtgccag 480 
tcggaccaaa gtgatccatc ggctgcaggc 540 
catggagaag ctggtggctt actcatccga 600 
gttaattggt ggagtgaaat taaaagccat 660 
gtctgccctg caggaagccc tggagagaga 720 
ggttgccacc ctggggacca caacatgctg 780 
tatctgcaac aaggaagaca tatggctgca 840 
catctgccct gagttccggc accttctgaa 900 
taatccccac aaatggctat tggtgaattt 960 
aacagactta acgggagcct ttagactgga 1020 
ttcagtgttt catttcagca ttggcagata 1080 
atgtggtttg tatttaggat gtatggagtc 1140 
gtccagctgt cccatgagtt tgagtcactg 1200 
gtggaagtca ttctggggct tgtctgcttt 1260 
gctcttctgc aaagaataaa cagtgccaaa 1320 
gacaagtttg tcctgcgctt tgccatctgt 1380 
cgggcctggg aacacatcaa agagctggcg 1440 
gagtgaagcc agctgcagga atcaaaaatt 1500 
gaagcaaata aatatcatcc tgccfctcatg 1560 
ttctccaaag ttatccagag ggttgtgatt 1620 
atattatttg ctaattaaaa agttaatctt 1680 
atttttgttg attaaaacat tatagatttt 1740 
aaagcctcac tgatatattt tccagggcaa 1800 
gtggtcttca aattgtcttt tgtcatgtgg 1860 

1888 



<210> 93 

<211> 627 

<212> SNA 

<213> Homo sapiens 

<400> 93 

atggcccggc tgctgcaggc gtcctgcctg 
cagagccggg gacaagagaa gtcgaagatg 
tacgagtacg gagccctcac cattgatggg 
ggcaaatacg tcctctttgt caacgaagag 
tttccctgca accaatttgg aaaacaggaa 
ctcaagtatg tccgaccagg tggaggcttt 
gatgtcaatg gagagaaaga gcagaaattc 
acctcggagc tcctgggtac atctgaccgc 
atccgctgga actttgagaa gttcctggtg 
caccaccgga ccacggtcag caacgtcaag 
gcagccctgg gggtcaagag gaagtaa 



<210> 94 

<211> 6600 

<212> DNA 

<213> Homo sapiens 

<400> 94 



ctttccctgc tcctggccgg cttcgtctcg 60 

gactgccatg gtggcataag tggcaccatt 120 

gaggagtaca tccccttcaa gcagtatgct 180 

cttgcaccat tcggtctggt cattctgggc 240 

ccaggagaga actcagagat ccttcctacc 300 

gtccctaatt tccagctctt tgagaaaggg 360 

tacactttcc taaagaactc ctgtcctccc 420 

ctcttctggg aacccatgaa ggttcacgac 480 

gggccagatg gtatacccat catgcgctgg 540 

atggacatcc tgtcctacat gaggcggcag 600 

627 
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tcttcacagg aaaaagtaga atatgccttc 
aagattatag cgtatggatt attgctacat 
ttactggatt ttgttatagt aatagtagga 
aaagaaacag aaggcgggaa ccactcaagc 
ctccgtgcct ttcgagtgtt gcgaccactt 
gttgtcctga actccattat aaaagccatg 
ttatttgtaa tcataatcta tgctattata 
aaaacatgtt tttttgctga ctcagatatc 
ttctcaggga atggacgcca gtgtactgcc 
ggcccgaacg gaggcatcac caactttgat 
cagtgcatca ccatggaggg ctggacagac 
tgggaatggc catgggtgta ttttgttagt 
aacctggttc ttggtgtcct tagtggagaa 
cggggagatt tccagaagct ccgggagaag 
ttggattgga tcacccaagc tgaggacatc 
gaaggcaaac gaaatactag catgcccacc 
gtcagcggtg aaggcgagaa ccgaggctgc 
agaggcgcgg ccaaggcggg gccctctggg 
tccaaactca gccgacgctg gcgtcgctgg 
gccgtgaagt ctgtcacgtt ttactggctg 
accatttcct ctgagcacta caatcagcca 
aacaaagtcc tcttggctct gttcacctgc 
ct.ccaagcat atttcgtctc tcttttcaac 
atcactgaga cgatcttggt ggaactggaa 
cggtgtgtgc gcctcttaag aatcttcaaa 
ttagtggcat ccttattaaa ctccatgaag 
ctcttcatta tcatcttttc cttgcttggg 
gatgaaacgc aaaccaagcg gagcaccttt 
ttccagatcc tgacaggcga agactggaat 
gggggcccat cctcttcagg aatgatcgtc 
ggtaactata ttctactgaa tgtcttcttg 
gaaagtctga acactgctca gaaagaagaa 
agaaaagaga gcctagaaaa taaaaagaac 
agtgacaaca aggttacaat tgatgactat 
ccgccttgcg atgtgccagt aggggaagag 
gttcctgccg gaccccgtcc tcgaaggatc 
cccatccctg aagggagcgc tttcttcatt 
tgccacaagc. tcatcaacca ccacatcttc 
agcagcgctg ccctggccgc agaggacccc 
ctgggttact ttgactatgc cttcacagcc 
acaacttttg gagctttcct ccacaaaggg 
gatatgctgg tggttggggt gtctctggtg 
gttgtgaaga ttctgagggt cttaagggtc 
aaaggactta agcacgtggt ccagtgcgtc 
atgatcgtca ccaccctcct gcagttcatg 
gggaagttct atcgctgtac ggatgaagcc 
ttcatcctct acaaggatgg ggatgttgac 
aacagtgatt tcaacttcga caacgtcctc 
acgtttgagg gctggcctgc gttgctgtat 
ggcccaatct acaaccaccg cgtggagatc 
gtagctttct tcatgatgaa catctttgtg 
ggagaaaaag agtataagaa ctgtgagctg 
gccttgaaag cacgtccctt gcggagatac 
tggtacgtgg tgaactcttc gcctttcgaa 
acactctgct tggccatgca gcactacgag 
attctgaaca tggtcttcac cggggtgttc 
tttaagccta aggggtattt tagtgacgcc 
ggcagcatta tagacgtggc cctcagcgaa 
gtcccaactg ctacacctgg gaactctgaa 
cgtcttttcc gagtgatgcg attggtgaag 
ttgctgtgga cttttattaa gtcctttcag 



ctgattattt ttacagtcga gacatttttg 60 
cctaatgctt atgttaggaa tggatggaat 120 
ttgtttagtg taattttgga acaattaacc 180 
ggcaaatctg gaggctttga tgtcaaagcc 240 
cgactagtgt caggagtgcc cagtttacaa 300 
gttcccctcc ttcacatagc ccttttggta 360 
ggattggaac tttttattgg aaaaatgcac 420 
gtagctgaag aggacccagc tccatgtgcg 480 
aatggcacgg aatgtaggag tggctgggtt 540 
aactttgcct ttgccatgct tactgtgttt 600 
gtgctctact gggtaaatga tgcgatagga 660 
ctgatcatcc ttggctcatt tttcgtcctt 720 
ttctcaaagg aaagagagaa ggcaaaagca 780 
cagcagctgg aggaggatct aaagggctac 840 
gatccggaga atgaggaaga aggaggagag 900 
agcgagactg agtctgtgaa cacagagaac 960 
tgtggaagtc tctggtgctg gtggagacgg 1020 
tgtcggcggt ggggtcaagc catctcaaaa 108 0 
aaccgattca atcgcagaag atgtagggcc 1140 
gttatcgtcc tggtgtttct gaacacctta 1200 
gattggttga cacagattca agatattgcc 1260 
gagatgctgg taaaaatgta cagcttgggc 1320 
cggtttgatt gcttcgtggt gtgtggtgga 1380 
atcatgtctc ccctggggat ctctgtgttt 1440 
gtgaccaggc actggacttc cctgagcaac 1500 
tccatcgctt cgctgttgct tctgcttttt 1560 
atgcagctgt ttggcggcaa gtttaatttt 1620 
gacaatttcc ctcaagcact tctcacagtg 1680 
gctgtgatgt acgatggcat catggcttac 1740 
tgcatctact tcatcatcct cttcatttgt 1800 
gccatcgctg tagacaattt ggctgatgct 1860 
gcggaagaaa aggagaggaa aaagattgcc 1920 
aacaaaccag aagtcaacca gatagccaac 1980 
agagaagagg atgaagacaa ggaccqctat 2040 
gaagaggaag aggaggagga tgaacctgag 2100 
tcggagttga acatgaagga aaaaattgcc 2160 
cttagcaaga ccaacccgat ccgcgtaggc 2220 
accaacctca tccttgtctt catcatgctg 2280 
atccgcagcc actccttccg gaacacgata 2340 
atctttactg ttgagatcct gttgaagatg 2400 
gccttctgca ggaactactt caatttgctg 2460 
tcatttggga ttcaatccag tgccatctcc 2520 
ctgcgtcccc tcagggccat caacagagca 2580 
ttcgtggcca tccggaccat cggcaacatc 2640 
tttgcctgta tcggggtcca gttgttcaag 2700 
aaaagtaacc ctgaagaatg caggggactt 2760 
agtcctgtgg tccgtgaacg gatctggcaa 2820 
tctgctatga tggcgctctt cacagtctcc 2880 
aaagccatcg actcgaatgg agagaacatc 2940 
tccatcttct tcatcatcta catcatcatt 3000 
ggctttgtca tcgttacatt tcaggaacaa 3060 
gacaaaaatc agcgtcagtg tgttgaatac 3120 
atccccaaaa acccctacca gtacaagttc 3180 
tacatgatgt ttgtcctcat catgctcaac 3240 
cagtccaaga tgttcaatga tgccatggac 3300 
accgtcgaga tggttttgaa agtcatcgca 3360 
tggaacacgt ttgactccct catcgtaatc 342 0 
gcagacccaa ctgaaagtga aaatgtccct 3480 
gagagcaata gaatctccat cacctttttc 3540 
cttctcagca ggggggaagg catccggaca 3600 
gcgctcccgt atgtggccct cctcatagcc 3660 
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atgctgttct tcatctatgc ggtcattggc 
gataacaacc agatcaatag gaacaataac 
ctcttcaggt gtgcaacagg tgaggcctgg 
aagctctgtg accctgagtc agattacaac 
tttgccattg tctatttcat cagtttttac 
tttgtggctg tcatcatgga taatttcgac 
cctcaccatt tagatgaatt caaaagaata 
aggataaaac accttgatgt ggtcactctg 
gggaagttat gtccacacag ggtagcgtgc 
aacagtgacg ggacagtcat gtttaatgca 
aagatcaaga ccgaagggaa cctggagcaa 
aaaatttgga agaaaaccag catgaaatta 
gatgaggtaa ccgtggggaa gttctatgcc 
ttcaagaaac ggaaagaaca aggactggtg 
gccctacagg cgggattaag gacactgcat 
tcgtgtgatt tgcaagatga cgagcctgag 
ttcaaaagaa atggtgccct gcttggaaac 
gattcccttc agcagaccaa taccacccac 
ccacctgcaa gtgatactga gaaaccgctg 
aaccatcata accataattc cataggaaag 
aataatgcca atatgtccaa agctgcccat 
catgtgtctg aaaatgggca tcattcttcc 
tccagtgtga aaagaacccg ctattatgaa 
cagctcccaa ctatttgccg ggaagaccca 
tgcttggggg agcaggagta tttcagtagt 
acctggagca ggcaaaacta tggctactac 
gagaggcccc gaggctacca, tcatccccaa 
tgctatgatt cacggagatc tccaaggaga 
cggagatcct ccttcaactt tgagtgcctg 
tcgtctccca tcttccccca tcgcacggcc 
atggcagttg ccggcctaga ttcaagtaaa 
cggtcgtggg ccacccctcc agcaacccct 
cccctgatcc aagtggagca gtcagaggcc 
ctgcaccgca gctcctggta cacagacgag 
gccagcctga ctgtccccag cagcttccgg 
gacagcttgg tggaggcagt cctgatatcc 
aaatttgtgt cagcaacaaa acacgaaatc 
atggagagtg cagccagcac cctgcttaat 
gtgggccccc tctcacaccg gcaggactat 
gacgaagagc cagaccctgg gagggatgag 
accaccttgt agcccccagc gaggggcaga 
agccagggga aaagtgcctc atagttagga 
aattaattag acttttgtat aagagatgtc 
aacaggtccc aagcggttga gcctggcaga 
acagcaggcc ccgccctctc acagaggatg 
tgtccagatg ggcactgctg tggagtctgc 
ccaactgaag gcatggcggc ggggtgcagg 
cctgtgtcgt tacctcagcc atcggtctag 
ttttaaaccc tttcccccaa atacactgcg 



atgcagatgt ttgggaaagt tgccatgaga 3720 
ttccagacgt ttccccaggc ggtgctgctg 3780 
caggagatca tgctggcctg tctcccaggg 3840 
cccggggagg agtatacatg tgggagcaac 3900 
atgctctgtg catttctgat catcaatctg 3960 
tatctgaccc gggactggtc tattttgggg 4020 
tggtcagaat atgaccctga ggcaaaggga 4080 
cttcgacgca tccagcctcc cctggggttt 4140 
aagagattag ttgccatgaa catgcctctc 4200 
accctgtttg ctttggttcg aacggctctt 4260 
gctaatgaag aacttcgggc tgtgataaag 4320 
cttgaccaag ttgtccctcc agctggtgat 4380 
actttcctga tacaggacta ctttaggaaa 4440 
ggaaagtacc ctgcgaagaa caccacaatt 4500 
gacattgggc cagaaatccg gcgtgctata 4560 
gaaacaaaac gagaagaaga agatgatgtg 4620 
catgtcaatc atgttaatag tgataggaga 4680 
cgtcccctgc atgtccaaag gccttcaatt 4740 
tttcctccag caggaaattc ggtgtgtcat 4800 
caagttccca cctcaacaaa tgccaatctc 4860 
ggaaagcggc ccagcattgg gaaccttgag 4920 
cacaagcatg accgggagcc tcagagaagg 4980 
acttacatta ggtccgactc aggagatgaa 5040 
gagatacatg gctatttcag ggacccccac 5100 
gaggaatgct acgaggatga cagctcgccc 5160 
agcagatacc caggcagaaa catcgactct 5220 
ggattcttgg aggacgatga ctcgcccgtt 5280 
cgcctactac ctcccacccc agcatcccac 5340 
cgccggcaga gcagccagga agaggtcccg 5400 
ctgcctctgc atctaatgca gcaacagatc 5460 
gcccagaagt actcaccgag tcactcgacc 5520 
ccctaccggg actggacacc gtgctacacc 5580 
ctggaccagg tgaacggcag cctgccgtcc 5640 
cccgacatct cctaccggac tttcacacca 5700 
aacaaaaaca gcgacaagca gaggagtgcg 5760 
gaaggcttgg gacgctatgc aagggaccca 5820 
gctgatgcct gtgacctcac catcgacgag 5880 
gggaacgtgc gtccccgagc caacggggat 5940 
gagctacagg actttggtcc tggctacagc 6000 
gaggacctgg cggatgaaat gatatgcatc 6060 
ctggctctgg cctcaggtgg ggcgcaggag 6120 
aagtttaggc actagttggg agtaatattc 6180 
atgcctcaag aaagccataa acctggtagg 6240 
gtaccatgcg ctcggcccca gctgcaggaa 6300 
ggtgaggagg ccagacctgc cctgccccat 6360 
ttctcccatg taccagggca ccaggcccac 6420 
ggaaagttaa aggtgatgac gatcatcaca 6480 
catatcagtc actgggccca acatatccat 6540 
tcctggttcc tgtttagctg ttctgaaata 6600 



<210> 95 

<211> 1054 

<212> DNA 

<213> Homo sapiens 

<400> 95 

cgcggagtct gagcggcgct cgtcccgtcc 

cccgcagcgg cgacgggggg cagcaccctg 

cccgacttgc tcttcatctt tgagtttatc 

tcctccctgg tgccctggcc cctggtccag 



caaggccgac gccagcacgc cgtcatggcc 60 

cccagtggct tctcggtctt caccaccttg 120 

ttcgggggcc tggtgtggat cctggtggcc 180 

ggctgggtga tgttcgtgtc tgtgttctgc 240 
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ttcgtggcca ccaccacctt gatcatcctg tacataattg gagcccacgg tggagagact 300 

tcctgggtca ccttggacgc agcctaccac tgcaccgctg ccctctttta cctcagcgcc 360 

tcagtcctgg aggccctggc caccatcacg atgcaagacg gcttcaccta caggcactac 420 

catgaaaaca ttgctgccgt ggtgttctcc tacatagcca ctctgctcta cgtggtccat 480 

gcggtgttct ctttaatcag atggaagtct tcataaagcc gcagtagaac ttgagctgaa 540 

aacccagatg gtgttaactg gccgccccac tttccggcat aactttttag aaaacagaaa 600 

tgcccttgat ggtggaaaaa agaaaacaac cccaaccccc ccactgccca aaaaaaaaag 660 

ccctgccctg ttgctcgtgg gtgctgtgtt tactctcccg tgtgccttcg cgtccgggtt 720 

gggagcttgc tgtgtctaac ctccaactgc tgtgctgtct gctagggtca cctcctgttt 780 

gtgaaagggg accttcttgt tcgggggtgg gaagtggcga ccgtgacctg agaaggaaag 840 

aaagatcctc tgctgacccc tggagcagct ctcgagaact acctgttggt attgtccaca 900 

agctctcccg agcgccccat cttgtgccat gttttaagtc ttcatggatg ttctgcatgt 960 

catggggact aaaactcacc caacagatct ttccagaggt ccatggtgga agacgataac 1020 
cctgtgaaat actttataaa atgtcttaat gttc 1054 



<210> 96 

<211> 2655 

<212> DNA 

<213> Homo sapiens 

<400> 96 

tttcccgaaa accagttcct ccattagaag aggccctcaa acaaattcag gaatccaact 60 
taaaatcaga agtaaacctt cccttttccc gtagaccaac aataaactgg agagctatag 120 
attctgcctt gccttccgca ttatcaaaaa atgatcacaa gcatcagaaa caactcttat 180 
ccaaaatcaa ttgtgagaaa gaaatgaatg aaaacatgag ggcaaccttg gctactagca 240 
aaaatgtgtt ccagcttaaa ctggaggaaa ctcagaaact cctcgaagat caacatctaa 300 
gcaatttgca aaaattttgt gatgaagtta atcagataac caattctgaa accctctcaa 360 
gtatagacag tcttgaggct acagagcatg aagaaatata tttaacactt aataaggagc 420 
attccacatc catccagcgg aataccattt ccctcaaacc agcaaatatg caatcaacta 480 
atctcagctg ctttgatgaa gataaactgg cattctctaa aactcaacat ataaataatt 540 
ggcttacaaa tttagatgct tcaaatactc agaatgtcac agctttctca gatattttaa 600 
gtaaatctaa tgttctgcct tcatgggaat attttaatag taaagaacaa aatccatctc 660 
ctttgaatgg aacagtggaa agagccacaa atactgctaa taattcagta ccctttgtat 72 0 
ctagcccacc catgtttgta ctagataaaa aatgtgaaaa gacctctgaa actagcacta 780 
tgaggacaac tgactccact tctggagcat tcaaaagaga gagaccatta gttactgaga 840 
gcccaacatt taaatttagc aaatcccaaa gcacttcaga ttctctaacc caggaagtgg 900 
ctacatttcc agaccaagag aaatattctg aattaaatca agaaaatgga actacttcaa 960 
ttcctacttc atgtgtacca gtggcaacgc ctttagtttt gccatctaat atacagtcag 1020 
ctagaccttc agcaaagaac agtatacaca taaaagaaat tgatgcagtg cagtgttctg 1080 
ataagttaga tgaattgaaa gatggtaaag aagaagagat aaaatatttt aattgcaata 1140 
aggaagagtt gcctttattt tcagacagtt ttcaagatgc ctatatacct cacaatcctg 1200 
attcaaaaga tgaaaaacaa aaattagctg aaacatcatc cttgtctaat gtaacttcta 1260 
attatgactt tgttggccag cataagaaaa tgaaatacaa catccatgag agaaatggtg 1320 
tgagatttct taaaagtatt ttaaagaaag aatctaaata tgaacatggt tatcttaagg 1380 
cattaattat aaatcagagc tttaagtttg gaaatcaaaa agcagcagct atcagagata 1440 
gtattgaatt aacaaaggaa aaaggtgcag aaattccaaa gactattaaa aaactgaggt 1500 
ggtttgatga aactagcaat atagaaaaca atgctgaa'aa cagtcattca ctgaagaata 1560 
aaacaggaac aactcaacag cattctcaac aattccacat tcaaagtggt gctggaagca 1620 
acataattag tgtttctact tgtgctgtaa attctgctga tacaaagaag tccagggagg 1680 
attctatctc tgaaaatgtt acgactttag gaggatctgg agcagaccat atgcctttga 1740 
actgttttat accttcaggt tataactttg ctaaacatgc ctggccagcc tcaaaaaaag 1800 
aagaaagtaa aatccctgta catgatgatt ctaaaactaa gcaaggtaag ccacaaagag 1860 
gtagagcaaa aataattaga aaaccaggat ctgcaaaagt ccaatcaggc tttatatgta 1920 
caaacagaaa aggcgctgtc attcaaccac agtctgcaag caaagtcaac atatttacac 1980 
aagctcaggg aaaattaatt ataccttgtc ctcctcctca atctacatca aatattagaa 2040 
gtggtaaaaa tatacaagtg tctcagtgtc aaccagtaac tcctgaaaat cctcaaaaca 2100 
ttattacaca taactctttt aattcaaaac atgtgcttcc aacagaacac agtttgaatc 2160 
agtggaatca ggaaagtagt tctccactct caaatgcttg ttctgaccta gtcactgtga 2220 
taccatcact gccatcatat tgttcttcag agtgccaaac tttcgcaaaa ataaatcatt 22 80 
caaatggcac tcaagcagtt gcccggcaag atgcgacatt atattgcacc caaagaagtc 2340 
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ctgtttgtga agaaagttat ccgtctgtga 
ccttatggaa aagaggtcct aatgtcctgc 
ctgagttttt gatggctgaa aacttagtga 
ctgtcttgaa tagcaaacag atacagaaat 
tcaacatctg cacactgtca gctgaagaac 
atgaaagact acatt 



ctctaagaac tgctgaagaa gaatcagttc 2400 
atcaaaataa gagggctaca gafcagtactt 2460 
aagcatcagt gccggaggat gagattctga 2520 
caaatctacc tttaaataaa actcaacaat 2580 
agaagatcct agagtccctt aatgatctca 2640 

2655 



<210> 97 
<211> 1212 
<212> DNA 

<213> Homo sapiens 
<400> 97 

atgcctccaa tctcagacgc tatgtccacc 
agcctggaca cctcctgcac cctcctgtgg 
tacctggcca acattggcca gaaggaagac 
tttggggcta aaaaggtgtt cattgaggat 
tggccggcca tccagtccag tgcactgtat 
caggccctgc atcgcctgca aacaaatgga 
gtcccacagc accacgggaa atgggaacaa 
tggaggatgc ccaaattcta caaccagctc 
aagcaacaca ggattcccat cccggtcaca 
ctcatgcata tcagctacga gtctggaatc 
gaccaggacc cggccaaagc ccccaacacc 
ggagtccctg tgaaggtgac caacgtcaag 
ctcttcatgt acctgaacga agtcgtgggc 
gagaaccgct tcattggaat gaagtcccga 
ctttacctcg ctcatttaga caccaaggcc 
aaacaaggcc tgggcttgaa atttgttgag 
gagtgtgaat ttgtctgcca ctgcatcgcc 
caggtgtccg tcctcgaggg ccaggtgtac 
tacaaggagg agccggtgag catgaacgtg 
gggttcatca acatcaattc cctcaggctg 
actgccaaat ag 



aaaggctccg tggttctggc ctacagtggc 60 
ctgaaggaac aaggctatga cgtcattgcc 120 
ttcgaggaag ccaggaagaa tgcactgaag 180 
gtcggcaggg agtttgtgga ggagttcatc 240 
gaggaccgct accttctggg cacctctcgc 300 
aatcacccag tggaaggggg ccaagtatat 360 
tcagcccccc agataaaggt cattgctccc 420 
aagggcctca atgacctgat ggaatatgca 480 
cccaagaact cgtggagcat ggacgagaac 540 
ctggagaacc ctaagaacca agcacctcca 600 
cctgacattc tcgagatcga gttcaaaaaa 660 
gatggcacca cccaccagac ctcattggag 720 
aagcagggtg tgggctgtat tgacatcatg 780 
gggatctacc aggccccagc aagcaccatc 840 
ttcaccatgg gccaggaagt gcgcaaaatc 900 
ctggtggata ccggtttctg gtacagccct 960 
aagtcccagg agcaagtgga agggaaagtg 1020 
atccttggcc aggagtcccc actgtctctc 1080 
cagggtgatt atcagccaat tgatgccacc 1140 
aaggaatatc atcgtctcca gagcaaggtc 1200 

1212 



<210> 98 
<211> 1002 
<212> DNA 

<213> Homo sapiens 
<400> 98 

tgccagagag gctccctcag ccctgctccg 
ccatagcggg ctccacagcg gtccggcggc 
tcccgtggct ccggcccccg gtgcagaatg 
ctgctggagg cggccgacta tctggagcgg 
tccatgttac catacaataa caaggacaga 
aagaataaca gcagtagcag aggaacaagc 
cttcgcttgt gcctggagaa gttgaagggg 
cacactacgt tgagtttatt aacaaaagcc 
gacagaaaag ccgttcacca aatcgaccag 
cagctggaga agctgggcat tgagaggatc 
tcggagcgct ccgactccga cagggaagaa 
ctcacaggtg atctggactg gagcagcagc 
atgcagagcc tcggcagtga tgagggctat 
caggacagtc acaaggcatg tcttggtctc 
gaaggttctc cctgttggtt ctgattaggt 
cacgtaaact tcagtgtccc accttgacca 
tgcttaggat tgtgggtttc tgattgcatc 



cggggtccac agcgggctcc acagcgggct 60 
ggcagcgagc ccgtgggcag tgggggttgg 120 
gcggcggcgg ttcggatgaa catccagatg 180 
cgggagagag aagctgaaca tggttatgcc 240 
gatgccttaa aacggaggaa caaatccaaa 300 
aatcataatg gagaaaatag acgggctcat 360 
ctggtgccac tgggacccga atcaagtcga 420 
aaattgcaca taaagaaact tgaagattgt 480 
cttcagcgag agcagcgaca cctgaagagg 540 
cggatggaca gcatcggctc caccgtctcc 600 
atcgacgttg acgtggagag cacggactat 660 
agtgtgagcg actctgacga gcggggcagc 720 
tccagcacca gcatcaagag aataaagctg 780 
taagagagtg ggcactgcgg ctgtctcctt 840 
aacgtattgg acctgcccac aactcccttg 900 
aaatcagctt tgtaactgtt ttcaaggagg 960 
cactagcttc tc 1002 
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<210> 99 

<211> 1262 

<212> DNA 

<213> Homo sapiens 

<400> 99 

cctgcggtgg aagcacacct cctccctgaa 
gcagggcagc cctgagcgag atgccctgca 
ggaagccatc ccatgcgtgg tgggggatga 
agtgtcgcct tttaaccatg gacataaggt 
gctcaacaaa gccattgagg ctgccctggc 
tgcagaccgg gcccagatct tcctgaaggc 
tggaagcagg tggcccagaa cctggaccgg 
tgcggcggaa agaacttccc acttcgtgca 
cgggaccctc cgctcagcct tcgagtacgg 
ctacgtgccg cactcgctgt ggccgcagat 
gatcaaagtg ggcgaccctg cagaggattt 
caagtccttt gcccgtatca agaagtggct 
catcctggcc gggggcaagt gtgatgactc 
ggagagcaag gaccctcagg agcccatcat 
tgtgtacgtc tacccggatg acaagtacaa 
cagctatggc ctcacggggg cagtgttctc 
aaaggtgctg aggaatgctg ccggcaactt 
agtgggccag cagccctttg ggggggcccg 
cgcaggaacc aatgacaagc cagggggccc 
ggtcatcaag gagacacata agcccctggg 
gtttgagatc gtgctgggga ggaacatggc 
ag 



ggtggccaac gagcccgtct tagccttcac 60 
aaaggccttg aaggacctga agggccggat 120 
ggaggtgtgg acgtcggacg tgcagtacca 180 
ggccaagttc tgttatgcag acaagagcct 240 
tgcccggaaa gagtgggacc tgaagcctat 300 
ggcagacatg ctgacacctt caaacacctg 360 
ttccacacct tcccacgcct ggctggagag 420 
ccgctcggcc gacgtggaga gcgtggtgag 480 
tggccagaag tgttccgcct gctcgcgtct 540 
caaagggcgg ctgctggagg agcacagtcg 600 
tgggaccttc ttctctgcag tgattgatgc 660 
ggagcacgca cgctcctcac ccagcctcac 720 
cgtgggctac tttgtggagc cc tgcatcgt 780 
gaaggaggag atcttcgggc ctgtactgtc 840 
ggagacgctg cagctggttg acagcaccac 900 
ccaggataag gacgtcgtgc aggaggccac 960 
ctacatcaac gacaagtcca ctggctcgat 1020 
agcctctgag aaaaacagaa gtgtcttttc 1080 
acactacatc ctgcgctgga cgtcgccgca 1140 
ggactggagc tacgcgtaca tgcagctctg 1200 
cactacccct tatcccatcg gccatgtggg 1260 

1262 



<210> 100 

<211> 3783 

<212> DNA 

<213> Homo sapiens 

<400> 100 

caacaggcac ctggctgcag ccaggaagga 

ggagggagct gtttgccagc accgaggtct 

tgcagaatga aaggcatcac aggaggcctc 

ccacccacat tacaagtctg gattgaggaa 

tctattattt tattaatcaa tctgtagaca 

caagggagaa acttctggga gcctccaaac 

gacggcagaa ccatggcatt ttatagctgc 

acctctgcct acgggccaga ccagcgagcc 

ctctttccta ttcattttgg agtagcagct 

tctgtggaat gtatcaggta taatttccgt 

gccatagagg agataaacag cagcccagcc 

atatttgaca cttgcaacac cgtttctaag 

caaaacaaaa ttgattcttt gaaccttgat 

tctacgattg ctgtggtggg agcaactggc 

ctggggctct tctacattcc ccaggtcagt 

aagaatcaat tcaagtcttt cctccgaacc 

atggcagaca tcatcgagta tttccgctgg 

gactatgggc ggccggggat tgagaaattc 

atcgacttca gtgaactcat ctcccagtac 

gaggtgattc aaaattccac ggccaaagtc 

gagcccctca tcaaggagat tgtccggcgc 

gaggcctggg ccagctcctc cctgatcgcc 

accattggat tcgctctgaa ggctgggcag 

gtccatccca ggaagtctgt ccacaatggt 



ccgcacgccc tttcgcgcag gagagtggaa 60 
tgcggcacag gcaacgcttg acctgagtct 120 
tgcatgatgt ggcttccaaa gactcaagga 180 
ggcagaaatg gagattcaaa caccacgtct 240 
tgtgtcccca ctgcagggag tgaactgctc 300 
tcctagctgt ctcatccctt gccctggaga 3 60 
tgctgggtcc tcttggcact cacctggcac 420 
caaaagaagg gggacattat ccttgggggg 480 
aaagatcaag atctcaaatc aaggccggag 540 
gggtttcgct ggttacaggc tatgatattt 600 
cttcttccca acttgacgct gggatacagg 660 
gccttggaag ccaccctgag ttttgttgct 720 
gagttctgca actgctcaga gcacattccc 780 
tcaggcgtct ccacggcagt ggcaaatctg 840 
tatgcctcct ccagcagact cctcagcaac 900 
atccccaatg atgagcacca ggccactgcc 960 
aactgggtgg gcacaattgc agctgatgac 1020 
cgagaggaag ctgaggaaag ggatatctgc 1080 
tctgatgagg aagagatcca gcatgtggta 1140 
atcgtggttt tctccagtgg cccagatctt 1200 
aatatcacgg gcaagatctg gctggccagc 1260 
atgcctcagt acttccacgt ggttggcggc 1320 
atcccaggct tccgggaatt cctgaagaag 1380 
tttgccaagg agttttggga agaaacattt 1440 
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aactgccacc tccaagaagg tgcaaaagga 
cacgaagaaa gtggcgacag gtttagcaac 
ggggatgaga acatcagcag tgtcgagacc 
tcctacaatg tgtacttagc agtctactcc 
tgcttacctg ggagagggct cttcaccaat 
gcgtggcagg tcctgaagca cctacggcat 
gtgacctttg atgagtgtgg tgacctggtg 
tccccagagg atggctccat cgtgtttaag 
aagggagaaa gactcttcat caacgaggag 
gtgcccttct ccaactgcag ccgagactgc 
ggggagccca cctgctgctt tgagtgtgtg 
acagatgcca gtgcctgtaa caagtgccca 
tcctgcattg ccaaggagat cgagtttctg 
accctctttg ccgtgctggg cattttcctg 
ttccgcaaca cacccattgt caaggccacc 
tccctgctct gctgcttctc cagctccctg 
tgccgcctgc gccagccggc ctttggcatc 
gtgaaaacca accgtgtcct cctggtgttt 
aagtggtggg ggctcaacct gcagttcctg 
gtcatctgtg tgatctggct ctacaccgcg 
gaggatgaga tcatcttcat cacgtgccac 
atcggctaca cctgcctgct ggctgccatc 
ctgccggaga acttcaatga agccaagttc 
gtctggatct ccttcattcc agcctatgcc 
gaggtgattg ccatcctggc agccagcttt 
atctacatca ttctcttcaa gccatcccgc 
gcagctcacg ctttcaaggt ggctgcccgg 
aagcggtcca gcagccttgg aggctccacg 
aagagcaaca gcgaagaccc attcccacag 
gccctaaccc agcaagagca gcagcagcag 
cagcagcagc ccagatgcaa gcagaaggtc 
ctgagctttg atgagcctca gaagaacgcc 
tccctggagg cccagaaaag cagcgatacg 
cagtgcgggg aaacggactt agatctgacc 
ggtggagacc agcggccaga ggtggaggac 
tccagttcac agagctttgt catcagtggt 
aattcataaa atggaaggag aagactgggc 
cccagggatg aggaatcgcc ccagactcct 
atcaaatgcc ccgaatttag tcacaccatc 
ttt 



cctttacctg tggacacctt tctgagaggt 1500 
agctcgacag ccttccgacc cctctgtaca 1560 
ccttacatag attacacgca tttacggata 1620 
attgcccacg ccttgcaaga tatatatacc 1680 
ggctcctgtg cagacatcaa gaaagttgag 1740 
ctaaacttta caaacaatat gggggagcag 1800 
gggaactatt ccatcatcaa ctggcacctc 1860 
gaagtcgggt attacaacgt ctatgccaag 1920 
aaaatcctgt ggagtgggtt ctccagggag 1980 
ctggcaggga ccaggaaagg gatcattgag 2040 
gagtgtcctg atggggagta tagtgatgag 2100 
gatgacttct ggtccaatga gaaccacacc 2160 
tcgtggacgg agccctttgg gatcgcactc 2220 
acagcctttg tgctgggtgt gtttatcaag 22 80 
aaccgagagc tctcctacct cctcctcttc 2340 
ttcttcatcg gggagcccca ggactggacg 24 00 
agcttcgtgc tctgcatctc atgcatcctg 2460 
gaggccaaga tccccaccag cttccaccgc 2520 
ctggttttcc tctgcacctt catgcagafct 2580 
cccccctcaa gctaccgcaa ccaggagctg 2640 
gagggctccc tcatggccct gggcttcctg 2700 
tgcttcttct ttgccttcaa gtcccggaag 2760 
atcaccttca gcatgctcat cttcttcatc 2820 
agcacctatg gcaagtttgt ctctgccgta 2880 
ggcttgctgg cgtgcatctt cttcaacaag 2940 
aacaccatcg aggaggtgcg ttgcagcacc 3000 
gccacgctgc gccgcagcaa cgtctcccgc 3060 
ggatccaccc cctcctcctc catcagcagc 312 0 
cccgagaggc agaagcagca gcagccgctg 3180 
cccctgaccc tcccacagca gcaacgatct 3240 
atctttggca gcggcacggt caccttctca 3300 
atggcccacg ggaattctac gcaccagaac 3360 
ctgacccgac accagccatt actcccgctg 3420 
gtccaggaaa caggtctgca aggacctgtg 3480 
cctgaagagt tgtccccagc acttgtagtg 354 0 
ggaggcagca ctgttacaga aaacgtagtg 3600 
tagggagaat gcagagaggt ttcttggggt 3660 
ttcctctgag gaagaaggga taatagacac 3720 
ttaaatgaca gtgaattgac ccatgttccc 3780 

3783 



<210> 101 

<211> 1923 

<212> DNA 

<213> Homo sapiens 

<400> 101 

atgctgcgcc tggggaggct gtgcgccggg 
cctctctcgg agttggcagg aagccaggtt 
tccacgccca tcggaggcct cagctacgtt 
aagactgtgg gccagtgcct ggagaccaca 
gtcgtcctcc atgaagacgt caggttgacc 
gctgcttctg gcctcctgag cattggcctc 
cctaactcct atgcatgggt gctcatgcag 
gtgtctgtga acccagccta ccaggctatg 
tgcaaggccc ttgtgttccc caagcaattc 
cagatctgtc cagaagtgga gaatgcccag 
gatctgacca cagtcatctc ggtggatgcc 
gtggtggcgg ctggcagcac acggcagcat 
ctgtcctgcc atgaccccat caacatccag 



agctcggggg tgctgggggc ccgggcccgc 60 
gcaggttcca gagaggtgga tcgcatggtc 12 0 
caggggtgca ccaaaaagca tcttaacagc 180 
gcacagaggg - tcccagaacg agaggccttg 240 
tttgcccaac tcaaggagga ggtggacaaa 300 
tgcaaaggtg accggctggg catgtgggga 360 
ttggccaccg cccaggcggg catcattctg 420 
gaactggagt atgtcctcaa gaaggtgggc 480 
aagacccagc aatactacaa cgtcctgaag 54 0 
ccaggggcct tgaagagtca gaggctccca 600 
cctttgccgg ggaccctgct cctggatgaa 660 
ctggaccagc tccaatacaa ccagcagttc 72 0 
ttcacctcgg ggacaacagg cagccccaag 780 
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ggggccaccc tctcccacta caacattgtc 
aaactgcatg agaagacacc agagcagttg 
tgcctgggtt ccgtggcagg cacaatgatg 
gcctctccca tcttcaatgg caagaaggca 
actgaggatg gggacagtgg aggaccccca 
ctcctgccta ttccctttgc tgcagtttca 
acccccacga tgttcgtgga cattctgaac 
accatgtgtg gaggtgtcat tgctgggtcc 
atcaacaaga taaatatgaa ggacctggtg 
gtgacattcg cgcacttccc tgaggacact 
attatgcctc acacggaggc ccggatcatg 
aacacgcccg gggagctgtg catccgaggg 
cctcagaaga cagaggaagc agtggatcag 
acaatgaatg agcagggctt ctgcaagatc 
ggtggtgaga acatctaccc cgcagagctc 
caggaagtgc aggtggtggg agtgaaggac 
attcggctga aggacgggga ggagaccacg 
aagatctctc acttcaagat tccgaagtac 
atttcaggaa agatccagaa attcaaactt 
tga 



aacaactcca acattttagg agagcgcctg 840 
cggatgatcc tgcccaaccc cctgtaccat 900 
tgtctgatgt acggtgccac cctcatcctg 960 
ctggaggcca tcagcagaga gagccaggag 1020 
ggagaggacc agttcctgcc tcaggagctt 1080 
tggcggggtg gaggcacctt cctgtatggt 114 0 
cagccagact tctccagtta tgacatctcg 12 00 
cctgcacctc cagagttgat ccgagccatc 1260 
gttgcttatg gaaccacaga gaacagtccc 1320 
gtggagcaga aggcagaaag cgtgggcaga 1380 
aacatggagg cagggacgct ggcaaagctg 144 0 
tactgcgtca tgctgggcta ctggggtgag 1500 
gacaagtggt attggacagg agatgtcgcc 1560 
gtgggccgct ctaaggatat gatcatccgg 1620 
gaggacttct ttcacacaca cccgaaggtg 1680 
gatcggatgg gggaagagat ttgtgcctgc 1740 
gtggaggaga taaaagcttt ctgcaaaggg 1800 
atcgtgtttg tcacaaacta ccccctcacc 1860 
cgagagcaga tggaacgaca tctaaatctg 1920 

1923 



<210> 102 

<211> 3344 

<212> DNA 

<213> Homo sapiens 

<400> 102 

ggtacagctg cgcgtctgcg ggaataggtg 
aggagctggg gacggcgacc ctaggagagt 
ctctaacagc aagtgaaatc cggcagcgat 
cgtatgttca ctcgtctgcc accatcccat 
caggcatgaa ccagtttaaa cccattttcc 
caaagctgag cagagctgcc aatacccaga 
acctggacga tgtgggcaag gatgtctatc 
ggtcttttgg agattacttt aaggaattgg 
aagagtttgg cattcccatt gaaagacttt 
ctggcttaga agcagatctg gaatgcaaac 
ccaaaatcct cccaggcaac atgaaggata 
gtggtccttg cagtgagatc cactacgacc 
tcaaccagga cgaccctaat gtgctggaga 
gggaagctga tggcattctg aaacctcttc 
tggaacgact ggtatctgtg ctgcagaata 
tcccttactt tgaagccatt cagaagggca 
gtgctgagga tgccgatggg attgacatgg 
ccatcactgt ggcactggct gatggtggcc 
tgagacggat tctccgccga gctgtccgat 
gcttctttgc tacgttagtg gatgttgtcg 
tgaagaagga cccagacatg gtgaaggaca 
agactctcag cagagggcgt cgcatcctgg 
agaccattcc cggagacact gcttggctcc 
tgactggact gattgctgaa gagaagggcc 
agaggaaact ggcccagctg aaatcacagg 
tgctggacat ttacgctatc gaagagctcc 
ccccaaagta caattaccat ttggactcca 
ctacggtgat ggctctgcgc agggagaaga 
agtgtggagt ggtgctggac aagacctgtt 
acgaaggcta cctggtgaag gtggatgaca 
agaatgctca ggtccgagga gggtatgtgc 
aagtggggga tcaggtctgg ctgtttattg 
accacacagc tacgcacatt ctgaacttcg 



cagcgggccc ttggcggggg actctgaggg 60 
tctttggggt gactttcaag atggactcta 120 
ttatagattt cttcaagagg aacgagcata 180 
tggatgaccc cactttgctc tttgccaatg 240 
tgaacacaat tgacccatct caccccatgg 300 
agtgcatccg ggctgggggc aaacataatg 360 
atcacacctt cttcgagatg ctgggctctt 420 
catgtaagat ggctctggaa ctcctcaccc 480 
atgttactta ctttggcggg gatgaagcag 540 
agatctggca aaatttgggg ctggatgaca 600 
acttctggga gatgggtgac acgggcccct 660 
ggattggtgg tcgggacgcc gcacatcttg 720 
tctggaacct tgtgttcatc cagtataaca 780 
ccaagaaaag cattgacaca gggatgggcc 840 
agatgtccaa ctatgacact gacctttttg 900 
caggtgcccg accatacact gggaaagttg 960 
cctaccgggt gctggctgac cacgctcgga 1020 
ggcctgacaa cacagggcgt ggatatgtgt 1080 
acgcccatga aaagctcaat gccagcaggg 1140 
tccagtccct gggagatgca tttcctgagc 1200 
tcattaatga agaagaggtg cagtttctca 1260 
acaggaaaat tcagagcctg ggagacagca 1320 
tctatgacac ctatgggttt ccagtggatc 1380 
tggtggtaga catggatggc tttgaagagg 1440 
gcaagggagc tggtggggaa gacctcatta 1500 
gggcacgggg tctggaggtc acagatgatt 1560 
gtggtagcta tgtatttgag aacacagtgg 1620 
tgttcgtgga agaggtgtcc acaggccagg 1680 
tctatgctga gcaaggaggc cagatctatg 1740 
gcagtgaaga taaaacagag tttacagtga 1800 
tacacattgg aaccatctac ggtgacctga 1860 
atgagccccg acgaagaccc atcatgagca 1920 
ccctgcgctc agtgcttggg gaagctgacc 1980 



81 



WO 02/079411 



PCT/US02/09576 



agaaaggctc attggttgct cctgaccgcc 
tgtccaccca acagatcaag aaggctgaag 
aggccgtcta tacccaggat tgccccctgg 
ctgtgtttga tgagacctat cctgaccctg 
ccgagttgct ggatgacccc tctgggcctg 
ggggaacgca cctgcggaac tcgagtcatg 
ccattgccaa gggtatccgg aggattgtgg 
tcaggaaagc agagagcttg aagaaatgtc 
agactgctcc aaacaaggat gtgcagaggg 
ctgcagtcat cccccagtgg cagaaggatg 
aggtcatgga tgacttggac cgagccagca 
agacgaagca gttcatcgac agcaacccca 
gcggcgcctc agccaaggcc ctgaatgaag 
agacttctgc catgctcttc acggtggaca 
aagtccccca gaatgcagcc aatcggggct 
caggcttgat ggacggtaaa ggtggtggca 
acgttggctg cctgcaggag gcgctgcagc 
gggatgtaaa gaactgagtg gggaaggagg 
agagctcttc atctgctaca agaacatttg 
acccagcagt aactggaaca cacttgggag 
ctgccctgag ccctccacgt cagtgccatc 
tgatcgtcac gctcgcatct atagataacg 
aagtaggaat cgtttttgct gcagagaata 



tcagatttga ctttactgcc aagggagcca 2040 
agattgctaa tgagatgatt gaggcagcca 2100 
cagcagcgaa agccatccag ggcctacggg 2160 
tgcgagtcgt ctccattggg gtcccggtgt 2220 
ctggctccct gacttctgtt gagttctgtg 2280 
caggagcttt tgtgatcgtg acggaagaag 2340 
ctgtcacagg tgccgaggcc cagaaggccc 2400 
tctctgtcat ggaagccaaa gtgaaggctc 2460 
agatcgctga ccttggagag gccctggcca 2520 
aattgcggga gactctcaaa tccctaaaga 2580 
aagccgatgt ccagaaacga gtgttagaga 2640 
accagcctct tgtcatcctg gagatggaga 2700 
ccttgaagct cttcaagatg cactcccctc 2760 
atgaggctgg caagatcacg tgcctgtgtc 2820 
taaaagccag cgagtgggtg cagcaggtgt 2880 
aggatgtgtc tgcacaggcc acaggcaaga 2940 
tggccacttc cttcgcccag ctgcgcctcg 3000 
aggctcccac tggatccatc cgtccagcca 3060 
aatcttggga cctttaaaga gcccctccta 3120 
cagtcctatg tctcagtgcc ccttaaattt 3180 
ggtctagaac cactaacccc gcattgctgt 3240 
gctctccaga cctgagcttt ccgcgtcagc 3300 
aaaggaccac gtgc 3344 



<210> 103 
<211> 450 
<212> DNA 

<213> Homo sapiens 
<400> 103 

agagaagtaa tggaaggcct gtctgatgtt 
ctcatccagt accatagcat tgaagaagat 
tgtgtgatgc gttacactac tgctggtcag 
gttgatttct cctatactgt gggctataaa 
gactgggatg aaaagagacc agaatttgtt 
tgtgttccac ttaaagacaa cccaaaccag 
ctgcgtggga tgattcctca gtctgcggta 
ttctatggtg atttacgaaa agctttatga 



gcttcttttg caactaaact taaaaacact 60 
aagtggcgag ttgctaagaa aacgaattgc 120 
ctttggaata taatttcccc aagagaattt 180 
gaagggcttt tatcttgtgg aataagtctt 240 
cgaggatata accatccctg tggttggttt 300 
agtcttttga caggatatat tcagacagat 360 
gatacagcca tggcaagcac tttaaccaac 420 

450 



<210> 104 
<211> 1067 
c212> DNA 

<213> Homo sapiens 
<400> 104 

ctcccagaag ggtgttgctc atcgtttctt 
aggctaaggt atcctccatg atgttaccat 
agaaatcctt gaggaagagc ctcccagcat 
taaaccatgg aaatccattc aatctgaagg 
cagtggttgt ctgccctcag gagcaggata 
cttaccaaat ctactccaaa gatccccaaa 
tcatcaactg gaaacagcat ttacagattc 
tacaaaatct tgcagccatt aagtccttca 
tggcagctga aacagccaag gaactgactc 
ccagtggtgg caaacccaag gccatgtgag 
cttctcaagt aacctcccaa cttctctccc 
gttgtacaaa gaaatcagaa ttacattttt 
ctgcttaaaa gactccacca tctcccttct 
acttggacct ttattgccct tcctgctttc 



cccggaaaca tctgcagaga ctagcttttc 60 
tgcaaggtgc ccagatgctg cagatgctgg 120 
ccttaaaggt ttatggaact gtctttcaca 180 
ctgtggtgga caagtggcct gattttaata 240 
tgacagatga ccttgatcac tataccaata 300 
actgtcagga attccttgga tcaccagaac 360 
aaagttcaca gcctagcctg aatgaggcta 420 
aagtcaaaca aacacaacgc attctctata 480 
ctttcctgct gaaatcaaag attttatctc 54 0 
tttgataaaa tccagtctgt accactcaca 600 
tgcattcact ctggctttcc tacaatcaat 660 
aaaaaatgta actcagaaca tgtttctctc 720 
catctagaat aaaccaggcc tctggctacc 780 
ttcctccaac agctctgacc ttcactctgt 840 



82 



WO 02/079411 



PCT/US02/09576 



tcctctttca tcacaagctc atctatattc 

tactctgtct ctcaagacaa tagaggtcac 

ttgttttctt cttggaccct ccatagcaac 

gttacccatg ctcacttggt gaataaattc 



caggacttca catttgttat ttcttctgtc 900 
agcaaataca aacctttata ctaatggatt 960 
caagagatgt ttaaactctc atccatggat 1020 
tggcattttg gtggtaa 1067 



<210> 105 
<211> 848 
<212> DNA 

<213> Homo sapiens 
<400> 105 

gatgcgaccg actttgagtg gagcttctgg 
cttctccttg gccacatggt agtgtctcaa 
ccctggattc tcatgctcta tgggatgtgg 
gtggctatgg ttttgctcca taccaccatc 
ctcctgacgt ggctctgttc tctcctcctc 
gaagttaaga gaaggtggta caagacagaa 
accgttcgct gcctctacta caccagcttc 
gctgcatcga cctcctactc ctttccctgg 
ttacacaatg ggcccatcct cagcttctcg 
catgactccc tgaaggccag cctgtgtgtc 
tggtggtggc tggccgagct gatggctcac 
atccccctcc tggagactgt ctcttgttgg 
ctctttttct acgtgaagta cttggtgctc 
gatggactca ctccacccgc cctcccccgc 
atgtggag 



atggaatggg ggaagcagtg gctggtgtgg 60 
atggccacac tgctggcaag aaagcacaga 120 
gcctgctggt gtgtgctggg gacccctggt 180 
tctttctgcg tggcccagtt ccggtctcag 240 
ctctccacac tgaggctgca gggtgtggaa 300 
aacgagtact acctgctgca gttcacgctg 360 
agcctggagc tctgctggca gcagctgcct 420 
atgctggcct atg'tctttta ttatccagtc 48,0 
gagttcatca aacagatgca gcagcaggag 54 0 
ctggccctgg ggctgggccg ccttctttgc 600 
ctgatgtaca tgcatgccat ctacagcagc 660 
accttaggag gactggcgtt agcccaggtg 720 
tttggcgtgc ctgctctgct catgcgcctg 780 
tgcgtgagca ccatgttcag tttcaccggg 840 

848 



<210> 106 
<211> 5957 
<212> DNA 

<213> Homo sapiens 
<400> 106 

agaagataga tgaagagaat gaggcaaact 

gtctccctgt ggatgaagac ggattgccct 

ccactgacaa tgaggctagt ccttcctcca 

cagaagagcc gtctctactt aagaagctct 

ataatgaatg cagtggtctc agtacccaga 

caaaccctgc aattgttaag actgagaatt 

aacagcaaaa gccacaaaga cgtccctgct 

atgaccctcc tcacaccaaa cccacagaga 

ccaaaaagaa gtcccacaca cagtcgcagt 

tatctcttcc tctgacccca gagtcaccaa 

agactattga acgcacctta agtgtggaac 

ccactcctcc tcataaagcc aaccaagata 

cctcttgcaa gactgtggtg ccaccaccat 

gtacacaagg caataactcc accaagaaag 

tcagcaagtc ctcagtcctc actggtggac 

tgcggctgtt tggtgaccat gactattgcc 

ttaatatatc acaggagctc caagactcta 

attggcaggg gcagatttgt tcttccacag 

tggaggcaag caagcaggtc tctccttgca 

tccgagccga gctgaacaag cacttcggtc 

cagacaagac cggtgaactg agggacagtg 

ctatgtttat aaattcagga ctagccatgg 

gtgataaact gagctaccct tgggatggca 

cttcttgttc ttcttttaac tctccatgta 

tttctcaaag accccaaagg atgcgctctc 

gttcccgatc accatattcc aggtcaagat 



tgctagcagt cctcacagag acactagaca 60 
catttgatgc gctgacagat ggagacgtga 120 
tgcctgacgg cacccctcca ccccaggagg 180 
tactggcacc agccaacact cagctaagtt 240 
accatgcaaa tcacaatcac aggatcagaa 300 
catggagcaa taaagcgaag agtatttgtc 360 
cggagcttct caaatatctg accacaaacg 420 
acagaaacag cagcagagac aaatgcacct 480 
cacaacactt acaagccaaa ccaacaactt 540 
atgaccccaa gggttcccca tttgagaaca 600 
tctctggaac tgcaggccta actccaccca 660 
acccttttag ggcttctcca aagctgaagt 720 
caaagaagcc caggtacagt gagtcttctg 7 80 
ggccggagca atccgagttg tatgcacaac 840 
acgaggaaag gaagaccaag cggcccagtc 900 
agtcaattaa ttccaaaacg gaaatactca 960 
gacaactaga aaataaagat gtctcctctg 1020 
attcagacca gtgctacctg agagagactt 1080 
gcacaagaaa acagctccaa gaccaggaaa 114 0 
atcccagtca agctgttttt gacgacgaag 1200 
atttcagtaa tgaacaattc tccaaactac 1260 
atggcctgtt tgatgacagc gaagatgaaa 1320 
cacaatccta ttcattgttc aatgtgtctc 1380 
gagattctgt gtcaccaccc aaatccttat 1440 
gttcaaggtc cttttctcga cacaggtcgt 1500 
caaggtctcc aggcagtaga tcctcttcaa 1560 
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gatcctgcta ttactatgag tcaagccact 
tgtatgtgag atcacgttca agatcgccct 
aggaatatca gcacgagagg ctgaagaggg 
agtctgagag ggccaagcaa agggagaggc 
tgatttatgt cggtaaaatc agacctgaca 
aagtttttgg tgaaattgag gagtgcacag 
gtttcattac ctaccgttat acctgtgatg 
fcgcgcaggtc aaacgaaact gactttgagc 
agtctaacta tgcagaccta gattcaaact 
gcaagtatga ctctctggat tttgatagtt 
ggtaacatgt tccctagctg aggatgacag 
gtccttccct aaagactatt gcaagtcata 
gtacaaaaac aaaacaaaac aacaacaata 
tggtttacat gaacacagct gctgaagagg 
tgtttattca tgggtgtcag ctttgctttt 
gtgtgcatgt atgtgtgtgt gtatgtatgt 
tatgtgtggg tacatgtgag gactgggggc 
ttcaaatggc agcagttcca tgaagacacg 
ttctattcaa aaggaaaaat atatatatat 
aaaactaaca accaaccaac caaccaacca 
gatgtctggg catcagcctt tgtactctgt 
gcaagctttc tctcataacg taatgattat 
tagaactaat atcctgtctc tctctctctc 
ccttttgcca tggaatctgg gtgggagagg 
ctaacatttt gaagtttctg tagttcatcc 
atgttgatct tccactgcaa atttcaaaag 
cagcggttct ttctgaggag cggacaccgg 
tctctgagat gtgttcagat agtgtaattg 
agatgttaaa tggagtattt ttattttatg 
tacagctatg cactgtaaat gcagccttct 
gaatattcaa atgtaattat gaggtgaaac 
gaacttactg cttatatata tttgattgta 
agtgcaacaa gagcaaaatg atgctttccg 
aagcatcttg tcaagaaata tcctagtccc 
ttccacattt tcttgtcgct tgtttttctt 
aatgaaattt tctcatctaa aatttttcta 
caatgggtaa ccattaagaa atgtttttat 
aagtcaaaaa tctttttaaa atgctgtttt 
aaaatgctga ggtaataatt atagtatgat 
tatctttgaa gccagtattt ctttcccttg 
tttttacagt tatgcatcct gtataaatac 
acatatttat cagttgcaga tagcctattt 
aagccagtgg aaattttcta cctaggatgc 
ttcatttggg aaattcagct tttgcagaag 
tgacgtgacc atggtgttgt tcttgatgac 
agaaaaacct ccattttgat catcaggatt 
ttcagtaaca tttggagtgt gtattcaagt 
tgacatgact tttctggaag acatgataca 
tcgcccaaca cgatcttgta agatggattt 
agctgcattc atttatcacc agcatattgt 
ggatgcttgc ttgatttttt ggcttcttat 
tatgaaatga aagaacttgt tcacaggttc 
gcctaattct tgttgttctg taggttaaat 
taaagtttac agtctttctt tctgaatttt 
aagactatta agagcaataa attattttta 
tgttcaagga ccacatgtgt tctctatttt 
tacattctcc tttttgccct ggattgttga 
cttatcaaaa gacagcacta cagatatcat 
agcctgacaa atattgttac catgaagata 
agaattagtg gagcttttgt atcttctgca 
ctgtgctcct ctcattttta tttttatttt 



acagacaccg cacgcaccga aattctccct 1620 
acagccgtcg gcccaggtat gacagctacg 1680 
aagaatatcg cagagagtat gagaagcgag 1740 
agaggcagaa ggcaattgaa gagcgccgtg 1800 
caacacggac agaactgagg gaccgttttg 1860 
taaatctgcg ggatgatgga gacagctatg 1920 
cttttgctgc tcttgaaaat ggatacactt 1980 
tgtacttttg tggacgcaag caatttttca 2040 
cagatgactt tgaccctgct tccaccaaga 2100 
tactgaaaga agctcagaga agcttgcgca 2160 
agggatggcg aatacctcat gggacagcgc 2220 
cttaggaatt tctcctactt tacactctct 2280 
caacaagaac aacaacaaca ataacaacaa 2340 
caagagacag aatgatatcc agtaagcaca 2400 
cctggagtct cttggtgatg gagtgtgcgt 2460 
gtgtggtgtg tgtgcttggt ttaagggaag 2520 
acctgaccag aatgcgcaag ggcaaaccat 2580 
cttaaaacct agaacttcaa aatgttcgta 2640 
atatatatat atataaatta aaaaggaaag 2700 
accacaaacc accctaaaat gacagccgct 2760 
ttttttaaga aagtgcagaa tcaacttgaa 2820 
atgacaatcc tgaagaaacc acaggttcca 2880 
tctctctctc tctctttttt ttttcttttt 2940 
atactgcggg caccagaatg ctaaagtttc 3000 
ttaatcctga cacccatgta aatgtccaaa 3060 
ccttgtcaat ggtcaagcgt gcagcttgtt 3120 
gttacattac taatgagagt tgggtagaac 3180 
ctacattctc tgatgtagtt aagtatttac 3240 
tatatactat acaacaatgt tcttttttgt 33 00 
tttcaaaact gctaaatttt tcttaatcaa 3360 
aattattgta cactaacata tttagaagct 3420 
aaaacaaaaa gacagtgtgt gtgtctgttg 3480 
cacatccatc ccttaggtga gcttcaatct 3540 
ctaaaggtat taaccacttc tgcgatattt 3 600 
tgaagtttta tacactggat ttgttagggg 3660 
gaagatatca tgattttatg taaagtctct 3720 
tttctctatc aacagtagtt ttgaaactag 3780 
gttttaattt ttgtgatttt aatttgatac 3840 
ttttacaata attaatgtgt gtctgaagac 3900 
gcagagtatg acgatggtat ttatctgtat 3960 
tgatatttca ttcctttgtt tactaaagag 4020 
attataaatt atgagatgat gaaaataata 4080 
atgacaattg tcaggttgga gtgtaagtgc 4140 
cagtgtttct acttgcacta gcatggcctc 4200 
attgcttctg ctaaatttaa taaaaacttc 4260 
tcatctgagt gtggagtccc tggaatggaa 4320 
ttctaaattg agattcgatt actgtttggc 4380 
cctactactc aattgttctt ttcctttctc 4440 
cacccccagg ccaatgcagc taattttgat 4500 
gttctgagtg aatccactgt ttgtcctgtc 4560 
ttctaagtag atagaaagca ataaaaatac 4620 
tgcgttacaa cagtaacaca tctttaatcc 4680 
gcaggtattt taactgtgtg aacgccaaac 4740 
gagtatcttc tgttgtagaa taataataaa 4800 
agaaatcgag atttagtaaa tcctattatg 4860 
gcctttaaat ttttgtgaac caattttaaa 4920 
catgagtgga atacttggtt tcttttctta 4 980 
attgaggatt aatttatccc ccctaccccc 5040 
gttttcctca atggacttca aattgcatct 5100 
gacactgtgg gtagcccatc aaaatgtaag 5160 
tttgggagag aatatttcaa atgaacacgt 5220 
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gcaccccatc atcactggag gcaaatttca 

tgggccattg ccttcatgcc gtggtaagta 

tgctttagtg atgtggattt ttttcttttt 

gtgcaacaaa atcaattttt tgctaaacga 

tcaaagcagc agagagggaa ctttgcacta 

aaggaaacct tttcatgcct ttagatgtga 

tcttgatggc tgtaatgaga acttcaatca 

ctagaatagc catgtactat aatgtgatga 

ttcaataatg tgaactgctg atttgatgga 

atactgttgg ttgaactatg ctgaagaggg 

gccttttttc cacctgccaa ttctacatgt 

ttcctgtgat tttttttaaa tgtgcagtac 

acgaatgttt caaatct 



gcatagatct gtaggatttt tagaagaccg 5280 
ccacatctac aattttggta accgaactgg 5340 
taaaagagat gtagcagaat aattcttcca 5400 
ctccgagaac aacagttggg ctgtcaacat 5460 
ttggggtatg atgtttgggt cagttgataa 5520 
gcttccagta ggtaatgatt atgtgtcctt 5580 
ctgtagtcta agacctgatc tatagatgac 5640 
ttctaaattt gtacctatgt gacagacatt 5700 
gctactttaa gatttgtagg tgaaagtgta 5760 
aaagtgagcg attagttgag cccttgccgg 5820 
attgttgtgg ttttattcat tgtatgaaaa 5880 
acatcagcct cactgagcta ataaagggaa 5940 

5957 



<210> 107 
<211> 927 
<212> DNA 

<213> Homo sapiens 
<400> 107 

atggcggctc agaaagatct ctgggacgcc 
ttcactgcat accacctggc caaacacagg 
tttcagagcc agcaggctac agggcaagtt 
tggacaaagc cggataatcc gaaaggcgta 
catgagtgct atcagatatg ggcccagctg 
gatgcaattc gacagctagg aggcatagtg 
ccagggctac tggtcacggt gaaaaccacc 
atcacagcag gtccttggac caaccagctc 
cagaccctgc ggatcaacgt gtgttactgg 
tcccaggcct ttccgtgctt cctgtggctg 
cccacaggag agtacccagg gctgatgaag 
cctgaggagc gggactgccc cacagcacgc 
agctttgtca gagatcactt acctgatctg 
atgtacacgg gaagggggca cgggttcaag 
gaattaagca tgaaattaac accatcttat 
ccaagcctgg gcaaagccca cctttga 



attgtgattg gggcggggat ccagggctgc 60 
aagaggatcc tcctgctgga gcagaagggt 120 
ctttctacca cactcccgag gaagctccca 180 
cctggaaaga ctttttacac ccggatgatg 240 
gagcacgagg ctggaaccca aattgcacag 300 
cgtgacggag agaaggtggt ggagataaac 360 
tccaggagct accaagctaa gagcttggtc 420 
ctccgtcccc tgggcattga gatgcctctc 480 
cgagagatgg ttcctgggag ctatggtgtg 540 
ggcttgtgtc cccaccacat ctacggactg 600 
gtcagctatc accacggcaa ccacgcagac 660 
acagacatcg gagacgtcca gatcctgagc 720 
aagcccgagc ctgctgtcat tgagagctgc 780 
ctggcccctg tggtggggaa gatcctgtat 840 
gacttggcac cttttcgaat cagccgtttc 900 

927 



<210> 108 
<211> 579 
<212> DNA 

<213> Homo sapiens 
<400> 108 

atggccgaag acgcagacat gcgcaatgag 

ttggctgatg agagtaaaga tgctggtatc 

gaacaactcg atcgtgtcga agaaggcatg 

gagaaaaatt taaaagattt agggaaatgc 

cttaaatcaa gtgatgctta caaaaaagcc 

agccagcctg ctcgtgtagt ggacgaacgg 

cgcagggtaa caaatgatgc ccgagaaaat 

ggcatcatcg ggaacctccg tcacatggcc 

aatcgccaga tcgacaggat catggagaag 

gccaaccaac gtgcaacaaa gatgctggga 



ctggaggaga tgcagcgaag ggctgaccag 60 
aggactttgg ttatgttgga tgaacaagga 12 0 
aaccatatca accaagacat gaaggaggct 180 
tgtggccttt tcatatgtcc ttgtaacaag 240 
tggggcaata atcaggacgg agtggtggcc 300 
gagcagatgg ccatcagtgg cggcttcatc 360 
gaaatggatg aaaacctaga gcaggtgagc 42 0 
ctggatatgg gcaatgagat cgatacacag 480 
gctgattcca acaaaaccag aattgatgag 540 
agtggttaa 579 



<210> 109 
<211> 2696 
<212> DNA 

<213> Homo sapiens 
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<400> 109 

ggatcctagg atgcttacat gcaatgatga 
atattgatca cgaagaagga agtcctcttc 
gtggtgggga gaatgtggtg tcttgctcca 
accgcagagg aatcgagtga ctgcccctaa 
ccctcccgcg gccccgcccc tcccgcggcc 
cactcatgtt tctccgagcc ggcctggccg 
cctctcctgt cgccgccatg agcactggca 
gcggcggggc ccgcgtggag ccggcggacg 
caaccggccg agtgatagct actttcacat 
ttcaaaatgc aaaggctgct tttaaaatat 
gaatcctttt ggaggctgcc aggataataa 
agtgcatcaa caatggcaag tccatctttg 
agtgcctgga gtattatgcg ggcttggctg 
caggtggatc gtttggttat accagaagag 
catggaacta cccctttcag attgcctctt 
atgccatggt ctttaaacct tctcccttta 
tctacagtga ggctggtgta cctcctgggc 
caggccagtt tctgtgtcag catcccgatg 
ccactggcat gaagatcatg gagatgtcag 
ttggaggcaa atctccactc atcatcttct 
gggcgctgat ggccaacttc ctcacacaag 
ttgtgcagaa agaaattctt gataaattta 
ttaaaattgg agatcccctt ctggaagata 
acctggagcg agtccttggg tttgtcaaag 
gtggtggaga tatatatgta cctgaagatc 
cttgtgtatt aactaattgc agagacgaca 
ctgttatgtc cattttatca tttgacactg 
ccacttttgg actagcagct ggcgtcttta 
tagctgagct tcaggctggg acgtgcttca 
tgccctttgg tggatataag aagtcaggat 
aatattattc acagctgaag actgtgtgtg 
gaaaacctgc agtgaaacct attgacatgg 
gtttacagag gcagtacaac tgaatgttat 
agagaatggt tcatgttact ctttctctct 
aagtgccttg tagatactaa tcaagaaagc 
aatcttttaa gagccagfcaa catacttcta 
tcttccacac atttggccca ctgataatgt 
tcctggctga tccaagtgca gtggtattta 
ttctttgttc cttctccatt cccactgctt 
aaaacaaaaa aaaaccttgt tcctttatag 
agctcattga cattttttta agctatatcc 
tgggataggg aggggattcg ataatagatg 
ctagtaagca ctttgtctct gttcactact 
ggtccttgaa ctacagcctg ctgtcttaca 
tatttgtatg ctaatgtaat atggtgaaat 



acccgaaaac acttgcaaag tgctacgcaa 60 
ccgcctggag actgtgtggg gtatggcggg 120 
ccctcctggc gaggggaggg cctggcctgg 180 
aatctcctag aaccgatccc gcggccccgc 240 
cgtcagcctc tgccgcggag ctgcgtccgc 300 
cgctctcccc gcttcttcgc agtcttcggc 360 
ccttcgtcgt gtcgcagccg ctcaattacc 420 
cctccggtac cgagaaagct ttcgagccag 480 
gttcaggaga aaaggaagta aatttggctg 540 
ggagtcaaaa atctggcatg gagcgttgcc 600 
gggaacggga ggatgaaatt gctactatgg 660 
aggcccgctt ggacatcgac atttcctggc 720 
catccatggc tggtgaacac atccagctcc 780 
aaccacttgg ggtatgtgtg ggaataggag 840 
ggaagtcggc tccagcatta gcctgtggta 900 
cacctgtttc tgcattgcta ctggctgaaa 960 
tcttcaatgt ggtgcaggga ggggctgcca 1020 
tggccaaagt ctccttcact ggaagtgtgc 1080 
ctaaaggaat caaacctgtt accttggaac 1140 
cagactgtga tatgaacaat gctgtaaagg 1200 
gccaggtttg ctgtaatggc acaagagtat 1260 
cagaggaagt ggtgaaacag acccaaagga 1320 
caaggatggg tccactcatc aaccgaccac 1380 
tggcaaagga gcagggtgct aaagtgttat 1440 
ccaaattaaa ggatggatat tacatgagac 1500 
tgacctgtgt gaaggaagag atctttgggc 1560 
aagctgaggt tctagaaaga gccaatgata 1620 
ccagggacat ccaacgggct catagagtgg 1680 
ttaacaacta taacgtcagc ccagtggagt 1740 
ttggcagaga gaacggccgt gtgacaatcg 1800 
tggagatggg tgatgtggaa tctgcttttt 1860 
ccacgctgtg gaatgatgtg aattggccct 1920 
tttacatcca gaattttggc gttcagtata 1980 
ccatcagctt cctcactgaa aatgtgcatt 2040 
tgtgattctc ctcaaagcgt atttttgtga 2100 
gagaacagga aaagagacta ggataataca 2160 
taattctctg gcgtatttca aagaacttgt 2220 
caactaattg atcacaacca gtttgtagat 22 80 
cacttgccta gtcttgaaga aaaaaaacaa 2340 
gttcctggta gaatcagtag agatgatttc 2400 
ccttgtcatt ccattgagaa agctgacaac 2460 
gggtcaaatt ctgtgtgaat gtgaacttgc 2520 
gcgatagagg aaatctatct ccctatcttg 2580 
ccagtggagc taccctttaa atgtacaaat 2640 
taaaataaat cacactgtta attgtt 2696 



<210> 110 
<211> 200 
<212> DNA 

<213> Homo sapiens 
<400> 110 

gagttccagc tgctggagag gactgtgtag 
tgaaccgggc ccgtgatgcc tttaactcag 
agcagctgga ggcgttgcag cgcatgatca 
tggcctctaa cctgcgcaag 



aagttaccat gagcaatatc agtagcatcg 60 
gcaagactcg accgctgcag ttccgggttg 120 
acgagaactt gaaaggcatc tccaaggcgc 180 

200 
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<210> 111 

<211> 1716 

<212> DNA 

<213> Homo sapiens 

<400> 111 

cccgcgcgct gctgcagctg ctgcgctcag 
cgctggcgct gctggccgcg ctcgactggc 
cactcgccgt gctggccgcc gccggctgga 
gcctgccggt ggccactcgc tcggtgctca 
agacggccaa gaaactggac tccatgggct 
acagccccgg tgccatcgag ctgcgtacct 
tggacctgac caaaccagga gacattagcc 
ccagcaccgg cctgtggggc ctcgtcaaca 
cggagctgtc tccagtggcc actttccgta 
tcgagctgac caagggcctc ctgcccctgc 
tggggagccc agcgggggac atgccatatc 
cggccgtggc gctactcatg gacacattca 
tcagcatcat ccagcctggc tgcttcaaga 
aaaagcgcaa gcaattgctg ctggccaacc 
aggactacat cgagcacttg catgggcagt 
acctcacccc agttgtagat gccatcacag 
gctattaccc cggccagggc ctggggctca 
gcctgcggcg ccgcttcctg caggccttct 
agcctggcca gcctggcact accccaccac 
ccggcccttc cccagcagtg gctcggtgag 
cacaggaggc tccgtgagcc cttggttcct 
aagtgtcctg gaccctggcc taaagaatcc 
caatccaggc ccggtgaggc caaggtttcc 
atgagcccaa acaccctcct ggcacaacgc 
atggggagtc tcatgcaaga cttcactgca 
ctgcaaacta aggagtgact aggtgggttg 
agtgcctcag tgctgcaatt gagggctaaa 
tagggcccca actacacacc cccaagccac 
cacattttaa ataaagacaa atttttattt 



acctgcgtct gggccgcccg ctgctggcgg 60 
tgtgccagcg cctgctgccc ccgccggccg 120 
tcgcgttgtc ccgcctggcg cgcccgcagc 180 
tcaccggctg tgactctggt tttggcaagg 240 
tcacggtgct ggccaccgta ttggagttga 300 
gctgctcccc tcgcctaagg ctgctgcaga 360 
gcgtgctaga gttcaccaag gcccacacca 420 
acgcaggcca caatgaagta gttgctgatg 480 
gctgcatgga ggtgaatttc tttggcgcgc 540 
tgcgcagctc aaggggccgc atcgtgactg 600 
cgtgcttggg ggcctatgga acctccaaag 660 
gctgtgaact ccttccctgg ggggtcaagg 720 
cagagtcagt gagaaacgtg ggtcagtggg 780 
tgcctcaaga gctgctgcag gcctacggca 840 
tcctgcactc gctacgcctg gccatgtccg 900 
atgcgctgct ggcagctcgg ccccgccgcc 960 
tgtacttcat ccactactac ctgcctgaag 1020 
tcatcagtca ctgtctgcct cgagcactgc 1080 
aggacgcagc ccaggaccca aacctgagcc 1140 
ccatgtgcac ctatggccca gccactgcag 1200 
ccccgaaaac ccccagcatt acgatccccc 1260 
cacccccact tcatgcccac tgccgatgcc 1320 
cagtgagcct ctgcgcctct ccactgtttc 1380 
tctaccctgc agcttggaga actccgctgg 1440 
gcctttcaca ggactctgca gatagtgcct 1500 
gggaccccct caggattgtt tctcggcacc 1560 
tcccaagtgt ctcttgactg gctcaagaat 1620 
agggaagcat gtactgtact tcccaattgc 1680 
cttcta 1716 



<210> 112 
<211> 5003 
<212> DNA 

<213> Homo sapiens 
<400> 112 

cgcgcagcat gcccgccagc gccccgccgc 

cgctgctgct ggtgctgctg ggcctgggcg 

gcgcgcagac ctgggcccgt ttctcgcggc 

agggcacctt ccccgacggc ttcctctggg 

gcggctggca gcagcacggc aagggtgcgt 

tggcaccccc gggagactcc cggaacgcca 

agcccgccac cggggacgta gccagcgaca 

cgctgcgcga gctcggggtc actcactacc 

ccaatggcag cgcgggcgtc cccaaccgcg 

agcggctgcg ggagctgggc gtgcagcccg 

agcgcctgca ggacgcctac ggcggctggg 

attacgcgga gctctgcttc cgccacttcg 

acaaccccta cgtggtggcc tggcacggct 

ggggcagccc gcggctcggg tacctggtgg 

tctggcatct ctacaatact tctttccgtc 

taagctctca ctggatcaat cctcgaagaa 

aatctctgga ctttgtacta ggttggtttg 

ccgagagcat gaagaataac ctttcatcta 



gccgcccgcg gccgccgccg ccgtcgctgt 60 
gccgccgcct gcgtgcggag ccgggcgacg 120 
ctcctgcccc cgaggccgcg ggcctcttcc 180 
ccgtgggcag cgccgcctac cagaccgagg 240 
ccatctggga cacgttcacc caccaccccc 300 
gtctgccgtt gggcgccccg tcgccgctgc 360 
gctacaacaa cgtcttccgc gacacggagg 420 
gcttctccat ctcgtgggcg cgagtgctcc 480 
aggggctgcg ctactaccgg cgcctgctgg 540 
tggtcaccct gtaccactgg gacctgcccc 600 
ccaaccgcgc cctggccgac cacttcaggg 660 
gcggtcaggt caagtactgg atcaccatcg 720 
acgccaccgg gcgcctggcc cccggcatcc 780 
cgcacaacct cctcctggct catgccaaag 840 
ccactcaggg aggtcaggtg tccattgccc 900 
tgaccgacca cagcatcaaa gaatgtcaaa 960 
ccaaacccgt atttattgat ggtgactatc 102 0 
ttctgcctga ttttactgaa tctgagaaaa 1080 
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agttcatcaa aggaactgct gacttttttg 
aacttttgga ccctcacatg aagttccgcc 
tttcctggat tgaccttgaa tttaaccatc 
ttgtctcagg gaccaccaag agagatgatg 
tcatggaaac cttaaaagcc atcaagctgg 
ggtccctcat ggatggtttc gagtggcaca 
atgttgactt tctaagccag gacaagatgt 
aaaagctgat agagaaaaat ggcttccctc 
catttccctg tgactttgct tggggagttg 
tgtctcagtt taccgacctg aatgtttacc 
ttaaagtgga tggggttgtg accaagaaga 
tccagcccca gatcgcttta ctccaggaaa 
actgggccct gattctccct ctgggtaacc 
actatcgctg catggccagc gagcttgtcc 
ggcagcctat ggccccgaac caaggactgc 
agaaccccta cactgccctg gcctttgcag 
gccatcacgt caagctttgg ataacgatga 
gtgctggcca caaccttctg aaggcccatg 
ttaggcatgc tcagaatggg aaaatatcca 
cctgcccttt ctcccaaaag gacaaagagg 
gctggctggc tgagcccatt ttcggctctg 
tgaaccaaag aaacaatttt cttcttcctt 
agggtacctt tgactttttg gctttaagcc 
aagaagatcc aataaaatac aatgattacc 
ggctcaactc ccccagtcag gtggcggtag 
ggctgaagtt caagtacgga gacctcccca 
ggctgcatgc tgaggacgac cagctgaggg 
ctctcaaagc ccacatactg gatggtatca 
acgaccgcac agctccgagg tttggcctct 
aggcatccat gaaacattac aggaaaatta 
ctctggaaag attttgtcca gaagaattca 
cccgaaagtc tttactggct ttcatagctt 
cccttatatt ttactactcg aagaaaggca 
tctattcatt cattttgaaa taattatgca 
taagtgttgt gaaactgtaa atttcataca 
atgacagagg ttttgaaatg ggcataggtg 
cctgaatttg ttctcttttt gggtgattaa 
acactaacaa aagcatgaaa aataggaacc 
aatgacaaga ttaggaatat tttcttctgc 
agtagtaatt gcaagagttc gaatagaaag 
cataataatg cctagtggct tcccctctgt 
gcagatacag gagagacgac agagggtcct 
ttctatcaaa tactagtatt aatttatgta 
tatggaaatg tgtattttat atgatttttg 
gatctgtctc actggcatct tgttgagggc 
tgcggaaaaa caaacatgaa tcctgtgata 
tgaaatacag tataccgcag tggctctagg 
gtgcaacatt atgattaatc tgattataca 
catgaccttt ccctagagaa taaggatgaa 
actttctatt ctttagctgt actgtaattt 
taggttcaaa agcaatctgg tctgaataac 
tattttatgt ttttgctgct acttctgtgg 
tttcacgctg aaacatgcta gtgatatcta 
gccccttaaa taagtcttgc tgattttcag 
gttttataga taagtcaata ttgtatcagg 
ccaacctcac tgacacaggg tcatagtgta 
tctttagagg tatgattttt tcatgaaaga 
gacttattaa aattggatgc tagagaatca 
ataagagtaa tatatgttca ttgtaaaaat 
aaaataaaaa ttatctataa tctcagaacc 
tattttattt tacatagatc atattgtata 



ctctttgctt tggacccacc ttgagttttc 1140 
aattggaatc tcccaacctg aggcaactgc 1200 
ctcaaatatt tattgtggaa aatggctggt 1260 
ccaaatatat gtattacctc aaaaagttca 1320 
atggggtgga tgtcatcggg tataccgcat 1380 
gaggttacag catcaggcgt ggactcttct 1440 
tgttgccaaa gtcttcagcc ttgttctacc 1500 
ctttacctga aaatcagccc ctagaaggga 1560 
ttgacaacta cattcaagta gataccactc 1620 
tgtgggatgt ccaccacagt aaaaggctta 1680 
ggaaatccta ctgtgttgac tttgctgcca 1740 
tgcacgttac acattttcgc ttctccctgg 1800 
agtcccaggt gaaccacacc atcctgcagt 1860 
gtgtcaacat caccccagtg gtggccctgt 1920 
cgcgcctcct ggccaggcag ggcgcctggg 1980 
agtatgcccg actgtgcttt caagagctcg 2040 
atgagccgta tacaaggaat atgacataca 2100 
ccctggcttg gcatgtgtac aatgaaaagt 2160 
tagccttgca ggctgattgg atagaacctg 2220 
tggccgagag agttttggaa tttgacattg 2280 
gagattatcc atgggtgatg agggactggc 2340 
atttcactga agatgaaaaa aagctaatcc 2400 
attataccac catccttgta gactcagaaa 2460 
tagaagtgca agaaatgacc gacatcacgt 2520 
tgccctgggg gttgcgcaaa gfcgctgaact 2580 
tgtacataat atccaacgga atcgatgacg 2640 
tgtattatat gcagaattac ataaacgaag 2700 
atctttgcgg atactttgct tattcgttta 2760 
atcgttatgc tgcagatcag tttgagccca 2820 
ttgacagcaa tggtttcccg ggcccagaaa 2880 
ccgtgtgtac tgagtgcagt ttttttcaca 2940 
ttctattttt tgcttctatt atttctctct 3000 
gaagaagtta caaatagttc tgaacatttt 3060 
gacacatcag ctgttaacca tttgcacctc 3120 
tttgacttct agaaaacatt tttgtggctt 3180 
atcgtaaaat attgaataat gcgaatagtg 3240 
aaaactgaca ggcactataa tttctgtaac 3300 
acaccaatgc aacatttgtg cagaaatttg 3360 
acccacttct aaatttaatg tttttctgga 3420 
ttatgtacca agtaaccatt tctcagctgc 3480 
caaatctagt ttcctatgga aaagaagatg 3540 
aggctggaat gttcctttcg aaagcaatgc 3600 
tctggttaat gacatacttg gagagcaaat 3660 
aggtcctgtc taaaccctgt gtccctgagg 3720 
cttgcacata ggaaactttt gataagtatc 3780 
ttgggctctt caggaagcat aaagcaattg 384 0 
tggaggaaag gaggaaaaag tgcttattat 3900 
ccatttttga gcagatcttg gaatgaatga 3 960 
ataatcactc attctatgaa cagtgacact 4020 
ctttgagttg atagttttac aaattcttaa 4080 
actggatttg tttctgtgat ctctgaggtc 4140 
aagtagcttt gaactagttt tactttgaac 4200 
gaaagggcta attaggtctc atcctttaat 4260 
acagggaagt ctctctatta cactggagct 4320 
caagataaac caatgtcata acaggcattg 4380 
taataatata ctgtactata taatatatca 4440 
taagcttttg gtaatattca ttttaaagtg 4500 
agtttatttt atgtatatat ttttctgatt 4560 
ttttaaaaca cagaaactat atgcaaagaa 4620 
cagaaatagc cactattaac atttcctacg 4680 
tagttagtat ctttattaat ttttattatg 4740 
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aaactttcct ttgtcattat tagtcttcaa 

ccaccacagg aatgtatcac aacttaaccg 

tgttgatgaa tgttgtttaa aaataatttt 

gtaaagagaa gtaattttgc tccttgataa 

actttttgcc ttctttcata ate 



aagcatgatt tttaatagtt gttgagtatt 4800 
ttcccgtttg ttagactagt ttcttattaa 4 860 
gttgetacat ttactttaat ttccttgact 4920 
agtattatat taataataaa tctgcctgca 4980 

5003 



<210> 113 
<211> 397 
<212> DNA 
<213> Homo sapiens 

<400> 113 

ccgctgagtg tttgectett gatcaggaac 
caactgctcc tgctcgcctg atggttcctg 
gtgcacatgc acctcctgca agaagagctg 
gtgtgcccag ggctgeatet gcaaagggac 
ccaggacagc cctgctctca gatgtaaata 
tacaaccctg acccatttgc tacatctttt 
tcatctagac taaaaaaaaa aaaaaaaaaa 



tcctgcttct ccctgcctct aaatggaccc 60 
cgcctgtgcc ggctcctgca aatgaaaaga 120 
ctgctcctgc tgccctgtgg gctgtgccaa 180 
gteggacaac tgeagctget gtgcctgatg 240. 
gagcaacctt ataaacctgg atttttttgg 300 
tttctatgaa atatgtgaat ggcaataaat 360 
aaaaaaa 397 



<210> 114 

<211> 1415 

<212> DNA 

<213> Homo sapiens 

<400> 114 

gggegctgag aggegagegt gagcccagcg 
catgaccagc aagggtcccg aggaggagca 
gcgtatccgc actgtccagc ccaagcctga 
gacagcccgc cagctgggcc tgggctgtca 
gaccgtgttg acctggccag gcaccaaccc 
cacggatgtg gtgcctgtct tcaaggaaca 
ggattctgag ggctacatct atgccagggg 
gtacctggaa gctgtgagga ggctgaaggt 
catgaccttt gtgcctgatg aggaggttgg 
geggectgag ttccacgccc tgagggcagg 
cactgatgcc ttcactgtct tttatagtga 
cactgggagg ccaggccatg cctcacgctt 
caaggttgta aactccatcc tggcattccg 
cccccacctg aaagaggggt ccgtgacctc 
ggectataac gtgatacctg ccaccatgag 
tgtggacttc aaggcttttg aggagcagct 
ggtcacccta gagtttgetc agaagtggat 
aaacccttgg tgggcagctt ttagccgggt 
tgagatcatg cctgctgcca ctgacaaccg 
aggcttctca cccatgaacc gcacacctgt 
tgaggctgtg ttcctccgtg gggtggacat 
tgtgcctgcc ctgcccagtg acagctgagc 
cttccatccc aaccagtgcc aaggacctcc 
gacagggctg tctctgaagt actaacacaa 



acaggagagt gagct caeca cgcgcagcgc 60 
cccatcggtg acgctcttcc gccagtacct 120 
ctatggagct gctgtggctt tctttgagga 180 
gaaagtagag gtggcacctg gctatgtggt 240 
tacactctcc tccatcttgc tcaactccca 300 
ttggagtcac gacccctttg aggecttcaa 360 
tgcccaggac atgaagtgcg tcagcatcca 42 0 
ggagggecac cggttcccca gaaccatcca 480 
gggtcaccaa ggcatggagc tgttcgtgca 540 
ctttgccctg gatgagggca tagccaatcc 600 
gcggagtccc tggtgggtgc gggttaccag 660 
catggaggac acagcagcag agaagctgea 720 
ggagaaggaa tggcagaggc tgcagtcaaa 780 
cgtgaacctg actaagctag agggtggcgt 840 
cgccagcttt gaettcegtg tggcaccgga 900 
gcagagctgg tgccaggcag ctggcgaggg 960 
gcacccccaa gtgacaccta ctgatgactc 1020 
ctgeaaggat atgaacctca ctctggagcc 1080 
ctatatccgc gcggtggggg tcccagctct 1140 
gctgctgcac gaccacgatg aaeggctgea 1200 
atatacaege ctgctgcctg cccttgccag 1260 
cctggaactc ctaaaccttt gcccctgggg 1320 
tcttccccct tccaaataat aaagtctatg 1380 
ggaca 1415 



<210> 115 

<211> 1553 

<212> DNA 

<213> Homo sapiens 

<400> 115 

atgetgeagg agtggctggc ggctgtgggc gatgactatg ctgctgtggt ctggaggcct 60 
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gagggcgagc ccaggttcta cccagatgaa 
caccagtttc tgatggagct gaagcaggaa 
gactatatcc tgtttgcaga cacagacaac 
ctcatggggc aggggcttcc agtggtggcc 
aacttctggt gtgggatcac cccccagggc 
accaagaacc gccagcgccg gggctgcttc 
gcatccctgc gggctgaagg ggcagaccag 
acttggcctt tcgacgacat catcgtcttc 
gtccacgtgt gcaatgagca ccgttatggg 
gggctggaag acgagagggt caacttcatc 
ccccgcatgc aggcctcagc tcatgtgact 
tttgacgagg tctttgtcat cagcctggct 
gcctcgctct gggagatgga gatctctggg 
tcaacagcag tgccatcagg aacctcggcg 
actcgggccg cactctgacc aagggcgagg 
gggaagaggt ggttgccagg ggcctggccc 
ttgagagcaa cttcaggggg cggctggagc 
tgtcttggga cctgatctac ctcggacgga 
tggaggggct gccgggcctg gtggtggctg 
tgcgtctggc gggtgcccgc aagctgctgg 
tggacgagtt cctgcccatc atgttcgacc 
tctggccacg ggacctggtg gccttctccg 
atgccgggga cgccgagtgg ctcagtgaca 
gcggccgcct catcagctgg agcggctccc 
tgactggcag cagcgggcac agcctccaac 



gagggtccca agcactggac caaagaaagg 120 
gccctcacct ttgccaggaa ctggggggcc 180 
attctgacca acaatcagac tctgcggctt 240 
ccaatgctgg actcccagac ctactactcc 3 00 
tactaccgcc gcacagccga gtacttcccc 360 
cgtgtcccca tggtccactc caccttcctt 420 
cttgctttct acccgccaca tcccaactac 480 
gcctatgcct gccaggctgc tggggtctcc 540 
tacatgaatg tgccggtgaa atcccaccag 600 
cacctgatct tagaagcact agtggacggc 660 
cggccctcta agaggcccag caagataggg 720 
cgcaggcctg accgtcggga acgcatgctc 780 
agggtggtgg acgctgtgga tggctgatgc 84 0 
tagacctgct cccgggctac caggaccctt 900 
tgggctgctt cctcagccat tactccatct 960 
gggtcctggt gtttgaggat gacgtgcgct 1020 
ggctgatgga ggatgtggag gcagagaaac 1080 
agcaggtgaa ccctgagaag gagacggccg 1140 
ggtactccta ctggacgctg gcctatgccc 1200 
cctcacagcc tctgcgccgc atgctgcccg 1260 
agcaccccaa cgagcagtac aaggcacact 1320 
cccagcccct gctcgctgcc cctacccact 1380 
cggagacatc ctctccatgg gatgatgaca 1440 
aaaagaccct gcgcagcccc cgcctggacc 1500 
cccagccccg agatgagctc tag ■ 1553 



<210> 116 

<211> 2659 

<212> DNA 

<213> Homo sapiens 

<400> 116 

acacgacgac ttcgctcgga ggcacatcgg 
gcagaccttg gggctggcga gcattgatga 
ccgtttgaaa agacccttga aaatggaaga 
ttgtttccct tgcaggatca cccagtatac 
gctggagagt ttactcaact accagaccat 
caatgcatcc ctgctggatg aggggactgc 
atatactgga gtcctcactg agctgaagtt 
tgtcagtgga gtgttgttcc agtacccaga 
actcgtggag agagctcatc agagtgggag 
tttgtgcatc ttgaggccac ctggagaatt 
gagatttgga gtgccactgg gctatggggg 
aagcttggtg agaatgatgc ctggaagaat 
agaagtgtat cgtcttgctc ttcaaaccag 
cagcaacatc tgtacagctc aggccctctt 
ccatggttcc catgggctgg agcatattgc 
gtcagaaggt ctcaagcgag cagggcatca 
gaagattcag tgtggctgct cagtgaagga 
caattttcgg ctttttgagg atggcacact 
aaaagatctg gacgatttgt tgtggatctt 
tgaaagcatg ggagaggagt gcagaggtat 
gttcctcacc catcaagtgt tcaacagcta 
gaagaaactg gaaaataaag acatttccct 
atggaaagaa tttgcaaaca tccacccctt 
gcagcttttc cgagagcttg agaaggattt 
tttccagcca aacagcggag cccagggaga 
cttaaaccag aaaggagagg ggcacagaac 
gaccaaccca gcaagtgccc acatggcagg 
atatgggaat atcgatgcag ttcacctcaa 



ccctggggac aaagaccaga gagagatgct 60 
attgatcgag aagacggtcc ctgccaacat 120 
ccctgtttca gtcagtttgg acaagacctt 180 
tccataccag cctgaggtgt ctcaggggag 240 
ggtgtgtgac atcacaggcc tggacatggc 300 
agccgcagag gcactgcagc tgtgctacag 360 
accctgtgaa atggacttca gtggaaaaga 420 
cacggagggg aaggtggaag actttacgga 480 
cctggcctgc tgtgctactg accttttagc 540 
tggggtagac atcgccctgg gcagctccca 600 
accccatgca gcattttttg ctgtccgaga 660 
ggtgggggta acaagagatg ccactgggaa 720 
ggagcaacac attcggagag acaaggctac 780 
ggcgaatatg gctgccatgt ttgcaatcta 840 
taggagggta cataatgcca ctttgatttt 900 
actccagcat gacctgttct ttgatacctt 960 
ggtcttgggc agggccgctc agcggcagat 1020 
tggtatttct cttgatgaaa cagtcaatga 1080 
tggttgtgag tcatctgcag aactggttgc 1140 
tccagggtct gtgttcaaga ggaccagccc 1200 
ccactctgaa acaaacattg tccggtacat 1260 
tgttcacagc atgattccac tgcctatcac 1320 
tgtgcctctg gatcaagctc aaggatatca 1380 
gtgtgaactc acaggttatg accaggtctg 1440 
atatgctgga ctggccacta tccgagccta 1500 
ggtttgcctc attccgaaat cagcacatgg 1560 
catgaagatt cagcctgtgg aggtggataa 1620 
ggccatggtg gataagcaca aggagaacct 1680 



90 



WO 02/079411 



PCT/US02/09576 



agcagctatc atgattacat acccatccac 
cgtgtgtgac ctcatccatc aacatggagg 
tgctcaggtg ggaatctgtc gccctggaga 
tcacaagacc ttctgcattc cccacggagg 
gaagaaacat ctcgccccgt ttttgcccaa 
ggatgcctgt cctgtgggaa ccgtcagtgc 
catttcctgg gcttatatca agatgatggg 
tgcgatatta aatgccaact acatggccaa 
caggggttat gtgggtcatg aatttatttt 
tattgaggct gtggatgtgg ccaagagact 
gtcctggcct gtggcaggga ccctcatggt 
gctggacaga ttctgtgatg ccatgatcag 
gggccgcatc gaccccaggg tcaatccgct 
tacatcttcc cactgggacc ggccttattc 
cgtgaaacca gagaacaaat tctggccaac 
tcagcacctg gtttgtacct gcccacccat 
aaagagggcg tcttcttag 



caatggggtg tttgaagaga acatcagtga 1740 
acaggtctac ctagacgggg caaatatgaa 1800 
cttcgggtct gatgtctcgc acctaaatct 1860 
aggtggtcct ggcatggggc ccatcggagt 1920 
tcatcccgtc atttcactaa agcggaatga 198 0 
ggccccatgg ggctccagtt ccatcttgcc 204 0 
aggcaagggt cttaaacaag ccacggaaac 2100 
gcgattagaa acacactaca gaattctttt 2160 
ggacacgaga cccttcaaaa agtctgcaaa 2220 
ccaggattat ggatttcacg cccctaccat 2280 
ggagcccact gagtcggagg acaaggcaga 2340 
cattcggcag gaaattgctg acattgagga 2400 
gaagatgtct ccacactccc tgacctgcgt 2460 
cagagaggtg gcagcattcc cactcccctt 2520 
gattgcccgg attgatgaca tatatggaga 2580 
ggaagtttat gagtctccat tttctgaaca 2640 

2659 



<210> 117 

<211> 1792 

<212> DNA 

<213> Homo sapiens 

<400> 117 

ctgtccgcac cgctcgtgcc gggactgcct 
gagcagggtg cccatcagct gccccgagtg 
cttgctgctc gccgacccgc cgcttatgca 
cctagcctcg gaccccgact gccgctggtg 
tgcctatggc tgtgccagct gcccgaagct 
gttctgctac cactgcaagc agatatggca 
acagagggcc cagactttac gagttcggac 
agaatctgga ccagcagatg acatcaagcc 
gatgaatgat ggaagctgta atcacatgac 
gctttgtatg aaagagatct cagacttgca 
gggcaagaag ccatggagcc gtaagaagaa 
tgctccagtg gggatttctc tcattgctgg 
tcctgtttat gttggaagga agattcacag 
caagaggaat ttggctatca ctggaggagt 
tgctgcagtt agtgttggta ttggtgtccc 
gcccatttct ctttgtcgtg gaggcggctg 
gaaaattgaa tttgatgaag atgatggtcc 
caagaatccc agcattgggg aaagcagcat 
tggaagccct acagatggac ttagtgttat 
tgcagccctc tcagggggca cgctgagtgg 
tagcaggtta gaagttcaag ccgatgtcca 
tcttggtgca attagtgaca acgcaagcac 
ctacaaccca caggacagag aatgcaacaa 
accaagccac tatcagctgg tgagtggaag 
tcagatggca gagaatgaag aagaaggtag 
ctgcagacac caaagctgtg aacagaaaga 
cctggcccag cctgaaagca tccgcagtga 
tgtgccagac atcacctcag atgagtgtgg 
ctcgaccccc agagcccaag gtgcaccgag 
agccgaggga caaactgtct tgaagccaga 



ccgccactac ctgcgcctgg agataagcga 60 
cagcgagcga ctcaacccgc acgacatccg 120 
caagtacgag gagttcatgc tgcgccgcta 180 
cccggccccg gactgcggtt atgctgttat 240 
aacttgtgag agggaaggtt gccagactga 300 
tccaaatcag acatgcgata tggcccgtca 360 
caaacacact tcaggtctca gttatgggca .420 
atgcccacga tgcagtgcat acattatcaa 4 80 
ctgtgcagtg tgtggctgtg aattctgttg 540 
ttacctcagc ccctctggct gtacattctg 600 
aattctttgg cagctgggca cgttgattgg 660 
cattgccatt cctgccatgg tcattggcat 720 
caggtatgag ggaaggaaaa cctccaaaca 7 80 
gactttgtcg gtcattgcat ccccagttat 840 
cattatgctg gcatatgttt atggggttgt 900 
tggagttagc acagccaacg gaaaaggagt 960 
aatcacagtg gcagatgcct ggagagccct 1020 
tgaaggcctg actagtgtat tgagcactag 1080 
gcaaggtcct tacagcgaaa cggccagctt 1140 
cggcattctc tccagtggca agggaaaata 1200 
aaaggaaatt ttccccaaag acacagccag 1260 
tcgtgctatg gccggttcca taatcagttc 1320 
tatggaaatc caagtggaca ttgaagccaa 13 80 
cagcacggag gactcgctcc atgttcatgc 1440 
tggtggcgga ggcagtgaag aggatccccc 1500 
ctgcctggcc agcaaacctt gggacatcag 1560 
cctagagagt tctgatgcac agtcagacga 1620 
ctccccccgc tcccatactg cagcctgccc 1680 
cccaagtgcc catatgaacc tctctgccct 1740 
aggtggagaa gccagagtat ga 1792 



<210> 118 

<211> 2659 

<212> DNA 

<213> Homo sapiens 
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<400> 118 

acacgacgac ttcgctcgga ggcacatcgg 
gcagaccttg gggctggcga gcattgatga 
ccgtttgaaa agacccttga aaatggaaga 
ttgtttccct tgcaggatca cccagtatac 
gctggagagt ttactcaact accagaccat 
caatgcatcc ctgctggatg aggggactgc 
atatactgga gtcctcactg agctgaagtt 
tgtcagtgga gtgttgttcc agtacccaga 
actcgtggag agagctcatc agagtgggag 
tttgtgcatc ttgaggccac ctggagaatt 
gagatttgga gtgccactgg gctatggggg 
aagcttggtg agaatgatgc ctggaagaat 
agaagtgtat cgtcttgctc ttcaaaccag 
cagcaacatc tgtacagctc aggccctctt 
ccatggttcc catgggctgg agcatattgc 
gtcagaaggt ctcaagcgag cagggcatca 
gaagattcag tgtggctgct cagtgaagga 
caattttcgg tftttttgagg atggcacact 
aaaagatctg gacgatttgt tgtggatctt 
tgaaagcatg ggagaggagt gcagaggtat 
gttcctcacc catcaagtgt tcaacagcta 
gaagaaactg gaaaataaag acatttccct 
atggaaagaa tttgcaaaca tccacccctt 
gcagcttttc cgagagcttg agaaggattt 
tttccagcca aacagcggag cccagggaga 
cttaaaccag aaaggagagg ggcacagaac 
gaccaaccca gcaagtgccc acatggcagg 
atatgggaat atcgatgcag ttcacctcaa 
agcagctatc atgattacat acccatccac 
cgtgtgtgac ctcatccatc aacatggagg 
tgctcaggtg ggaatctgtc gccctggaga 
tcacaagacc ttctgcattc cccacggagg 
gaagaaacat ctcgccccgt ttttgcccaa 
ggatgcctgt cctgtgggaa ccgtcagtgc 
catttcctgg gcttatatca agatgatggg 
tgcgatatta aatgccaact acatggccaa 
caggggttat gtgggtcatg aatttatttt 
tattgaggct gtggatgtgg ccaagagact 
gtcctggcct gtggcaggga ccctcatggt 
gctggacaga ttctgtgatg ccatgatcag 
gggccgcatc gaccccaggg tcaatccgct 
tacatcttcc cactgggacc ggccttattc 
cgtgaaacca gagaacaaat tctggccaac 
tcagcacctg gtttgtacct gcccacccat 
aaagagggcg tcttcttag 



ccctggggac aaagaccaga gagagatgct 60 
attgatcgag aagacggtcc ctgccaacat 120 
ccctgtttca gtcagtttgg acaagacctt 180 
tccataccag cctgaggtgt ctcaggggag 240 
ggtgtgtgac atcacaggcc tggacatggc 300 
agccgcagag gcactgcagc tgtgctacag 360 
accctgtgaa atggacttca gtggaaaaga 420 
cacggagggg aaggtggaag actttacgga 480 
cctggcctgc tgtgctactg accttttagc 540 
tggggtagac atcgccctgg gcagctccca 600 
accccatgca gcattttttg ctgtccgaga 660 
ggtgggggta acaagagatg ccactgggaa 720 
ggagcaacac attcggagag acaaggctac 780 
ggcgaatatg gctgccatgt ttgcaatcta 840 
taggagggta cataatgcca ctttgatttt 900 
actccagcat gacctgttct ttgatacctt 960 
ggtcttgggc agggccgctc agcggcagat 1020 
tggtatttct cttgatgaaa cagtcaatga 1080 
tggttgtgag tcatctgcag aactggttgc 1140 
tccagggtct gtgttcaaga ggaccagccc 1200 
ccactctgaa acaaacattg tccggtacat 1260 
tgttcacagc atgattccac tgcctatcac 1320 
tgtgcctctg gatcaagctc aaggatatca 1380 
gtgtgaactc acaggttatg accaggtctg 1440 
atatgctgga ctggccacta tccgagccta 1500 
ggtttgcctc attccgaaat cagcacatgg 1560 
catgaagatt cagcctgtgg aggtggataa 1620 
ggccatggtg gataagcaca aggagaacct 1680 
caatggggtg tttgaagaga acatcagtga 174 0 
acaggtctac ctagacgggg caaatatgaa 1800 
cttcgggtct gatgtctcgc acctaaatct 1860 
aggtggtcct ggcatggggc ccatcggagt 1920 
tcatcccgtc atttcactaa agcggaatga 1980 
ggccccatgg ggctccagtt ccatcttgcc 2040 
aggcaagggt cttaaacaag ccacggaaac 2100 
gcgattagaa acacactaca gaattctttt 2160 
ggacacgaga cccttcaaaa agtctgcaaa 2220 
ccaggattat ggatttcacg cccctaccat 2280 
ggagcccact gagtcggagg acaaggcaga 2340 
cattcggcag gaaattgctg acattgagga 2400 
gaagatgtct ccacactccc tgacctgcgt 2460 
cagagaggtg gcagcattcc cactcccctt 2520 
gattgcccgg attgatgaca tatatggaga 2580 
ggaagtttat gagtctccat tttctgaaca 264 0 

2659 



<210> 119 
<211> 891 
<212> DNA 
<213> Homo sapiens 

<400> 119 

atggtctccg gcagcagcgg cctcgccgcc 
ccgcagaatg gaattcggca ttgttcctac 
aaaaatacaa agattatttg ccagggtttc 
caggcattgg aatatggcac caaactcgtt 
acacatctgg gcttacctgt ctttaatact 
acggcttctg tcatttatgt tcctccgcct 



gcccgtctcc tgtcgcgcag cttcctcctg 60 
acagcttctc ggcaacatct ctatgttgat 120 
actggcaaac agggcacctt tcacagccag 180 
ggaggaacca ctccagggaa aggaggccag 240 
gtgaaggagg ccaaagaaca gacaggagca 300 
tttgctgctg ctgccattaa tgaagctatt 360 
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gaggcagaaa ttcccttggt tgtgtgtatc 
cgagtcaagc acaaactgct gcgccaggaa 
ggagtcatca atcctggaga atgtaaaatt 
ggaaggattg gcattggagg tgatcctttt 
atctttttga acgattctgc cacagaaggc 
gcagaagaga atgctgcaga atttttgaag 
gtagtgtcct tcattgctgg tttaactgct 
gcaattattg ctggaggaaa aggtggagct 
ggagttgtgg tcagtatgtc tcctgcacag 



actgaaggaa ttccccagca ggacatggta 420 
aagacaaggc taattgggcc caactgccct 480 
ggcatcatgc ctggccatat tcacaaaaaa 540 
aatggaacag attttattga ctgcctcgaa 600 
atcatattga ttggtgaaat tggtggtaat 660 
caacataatt caggtccaaa ttccaagcct 720 
cctcctggga gaagaatggg tcatgccggg 780 
aaagagaaga tctctgccct tcagagtgca 840 
ctgggaacca cgatctacaa g 891 



<210> 120 
<211> 828 
<212> DNA 
<213> Homo sapiens 



<400> 120 

atgccgtcga agggaaagga caaaaagaaa 
ttaataaaaa cagatgaatc tgtggtggac 
gccaggttgg aagtcacaga actctctagg 
gcaaaaagta atgaggactt aaagaaaaag 
gtattaagtt acctgaagaa gcaggatcag 
cagcaattaa atgaaacaaa ggaaaaagcc 
tataccaggc aaattaatga actagaggga 
atgattcaca cagagctgaa agcagtaaga 
agagagttag atgatcaccg actagaacaa 
gagagagccc accatgaggc tattgtgaca 
ttgacctggg agcagaagga aaaagtattg 
ccttctaggg atgaaagtaa gcttcaagat 
tcagactctt ctggtgaagt ggtgctaccc 
acagtgggaa gtcagagtca ttacaaccta 



ggcaagagca aaggcaaaga cacgaagaag 60 
agagccaagg ccaatgcctc cctttgggag 120 
attaagtatc gtgatacttc acggatactg 18 0 
caatgtaaaa tggagaaaga cataatgtca 24 0 
gagaaagata atatgattga aaaactgaaa 300 
caagaggaga aggataaatt ggaacaaaag 360 
cagttccatc aaaaagccaa agaaattggc 420 
caattccaga agagaaaaat ccaagtggag 480 
gaggctgaaa agaagataat aatgctagca 540 
catattgaag gaaatgtgga tattggagat 600 
cgattgctct ttgcaaaaat gaatggctgt 660 
aaaatcttca tcacccagca aattgcaata 720 
actattccaa aagaacctca ggagtctgac 780 
gaggacaaag gcttataa 828 



<210> 121 

<211> 2321 

<212> DNA 

<213> Homo sapiens 

<40O> 121 

ggctztggacc gacgcggccc agaggccagg 
ggcgatgctg cgggtgcggt gtctgcgcgg 
catcggatct cggcttggac gaaccttgac 
ccaggcagct acggcttcct cccggaactc 
tctgcccaag gactgccctg tctcttctta 
agtgggcaga gcagaaaacg cctgtgttcc 
atatgaaaag tactggccat tttaccagaa 
tttgaaaaag gctgttgctg aaattgaaga 
gacagtaagg aggcctgacc ccattgactg 
gtctacgggt ttatacagtg caatgcctcg 
tatcgaggct cccatggcat ggcgttcacg 
tatcaaagac tacttccacc gtggcgccaa 
tgatgagctt tataaccagg attatcccat 
tgctcaggga aaatttgtga caactgagtt 
tcgagctgga agagatattt ttgcacagag 
atggatgcgt aggcatcttg ctccagacta 
caatcccatg catattgatg ctaccttcaa 
ccctgaccga ccatgtcacc agattgatct 
tcctccaaca ccaatcatcc cagacgatca 
catgaatgtc ttaatgctag atgaaaaacg 
tcaaaagatg tttgaaaagc tgggtatcac 
ttccctggga ggaggcttcc attgctggac 



aacattccgc gcgtggacca gccgggccag 60 
cgggagccgc ggcgccgagg cggtgcacta 120 
aggatgggtg cagcgaactt tccagagcac 180 
ctgtgcagct gacgacaaag ccactgagcc 240 
caacgaatgg gaccccttag aggaagtgat 300 
accgttcacc atcgaggtga aggccaacac 360 
gcatggaggg cattattttc ccaaagatca 420 
aatgtgcaat attttaaaaa cggaaggagt 480 
gtcattgaag tataaaactc ctgattttga 540 
agacatcctg atagttgtgg gcaatgagat 600 
cttctttgag taccgagcgt acaggtcaat 660 
gtggacaaca gctcctaagc ccacaatggc 720 
ccactctgta gaagacagac acaaattggc 780 
tgagccatgc tttgatgctg ctgacttcat 840 
aagccaggtt acaaactacc taggcattga 900 
cagagtgcat atcatctcct ttaaagatcc 960 
catcattgga cctggtattg tgctttccaa 1020 
tttcaagaaa gcaggatgga ctatcattac 1080 
tccactctgg atgtcatcca aatggctttc 1140 
tgttatggtg gatgccaatg aagttccaat 1200 
taccattaaa gttaacattc gtaatgccaa 1260 
ctgcgatgtc cggcgccgag gcaccttaca 1320 
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gtcctacttg gactgaacag gcctgatgga 
agcttagggg caaggttcat tctcctgctt 
caatcatctc cttaacaggg gtcgtaagcc 
aaagaaaata acttctgcta ggtattactc 
tcaagtataa aattttggtg aatgtgtacc 
ccactaataa ttaaccatct acctctgttt 
tgttggtcct aatcttaatt ttttttcctc 
atgagagaaa gacttagaat gtacacagat 
ctaaaggaga gaaagactta gaacatacac 
tttttctaat aaggaatttg ggtaattttt 
ctatgcaaaa catcaaagtg aattttccat 
gtgatatatg ctactaaaaa ccttttcata 
ttaatctttt tctctctttc caaaaattta 
cagttcccat ccttaagttt tgatattcaa 
tctaagattt gtttacaaat gtgcaaatta 
aaaactaatg gaggtaaaac ctaaatgcga 
gtgtattttt attctaataa acttttgtgt 



gcttgtggct ggcctcagat acacctaaga 1380 
taaaaagtgc atgaactgta gtgctttaaa 1440 
tggtttgctt ctattacttt tctttgacat 1500 
tctactccta aagttattta ctatttggct 1560 
aagaaaaaat tagtcacctg agtaacttgg 1620 
ttaattttct ttccaaaagg cagcttgaaa 1680 
ttctatagac ttgagaatgt ttttctctaa 1740 
ccaaaataga atcagattat ctcttttttt 1800 
agatcctaag tagaaccagg taattgtctc 1860 
aattttttgt tttttaaaaa ataacctaga 1920 
gaatgttttt aatattctca tctcaacatt 1980 
tacatcttac ctcatttcaa gtgaattatt 2040 
ggaatgttta gtgtaattgg atttcgctat 2100 
tatctgatag atacactgca tctttggtca 2160 
tttagagcat agactttata agcattaaaa 2220 
tgtgaaataa ttttagtgtt gataccgtat 2280 
tccagattga a 2321 



<210> 122 

<211> 1316 

<212> DNA 

<213> Homo sapiens 

<400> 122 

aaaaggatta tagcagtctt tgtgacaagc 
tctgtgatac caaacccact ctaaagaggc 
atgaagttgc cgatgatgag gaccgaagtg 
tcaatgataa gttggcagcc cctttaccag 
gattgggact gaaggaggag aacccttcca 
ccgtaacaaa gaacacattt agacattaca 
tttgcgcctg tcaagtgcga gccacaggaa 
aaagaataaa gaagaggaaa ggtgaagcta 
aagtgcaaag tagattcgta tgtcattact 
aacacacagg acacatccgg atttcagacc 
agagggttcg aggaagagtt ggaacagtcg 
aaaagtatac gtttagtccc gattggtggg 
agggacattc tccattcaaa aaatacaaag 
gaatcaagaa tgataccgag gagtattctg 
gcaggatgtt actcaccaag aatccaagca 
ctggggtgaa gcagcacccc gtgttcaagg 
tgctggagcc ccctttctgt cctgatcctc 
tcgagcagtt ctcggcggtg aaagggatct 
ctcggtttgc taccgggtgt gtctccatcc 
gtttcaaaga catcaacaaa agtgaaagtg 
acatacatac cccggtttcc agaccaaaca 
ggggctgcct gaccatggtc cccagtgaga 



aaccgatagg aagacgtctc ttcaggcagt 60 
acattgaatt cttggatgca gtggcagaat 120 
attgtggact gtcaatctta gatagattct 180 
aaatacctcc agatgttgtg acagaatgta 24 0 
aaaaagcctt tgaggaatgt actaggcaac 300 
gagttctagg aaaaggcgga tttggagagg 360 
aaatgtatgc ctgcaaaaag ctacaaaaaa 420 
tggctctaaa tgagaaaaga attctggaga 480 
tcccccgtga cctgtgtaat aacatatttg 540 
tcggtttggc cacagagatc ccagaaggac 600 
gctacatggc acctgaagtt gtcaataatg 660 
gacttggctg tctgatctat gaaatgattc 720 
agaaagtcaa atgggaggag gtcgatcaaa 780 
agaagttttc agaggatgcc aaatctatct 840 
agcggctggg ctgcaggggc gagggagcgg 900 
acatcaactt caggaggctg gaggcaaaca 960 
atgccgttta ctgtaaggac gtcctggata 1020 
acctggacac cgcagatgaa gacttctatg 1080 
cctggcagaa tgagatgatc gaatctgggt 1140 
aggaagcttt gccattagat ctagacaaga 1200 
gaggcttctt ctatagactc ttcagaagag 1260 
aggaagtgga acccaagcaa tgctga 1316 



<210> 123 

<211> 1305 

<212> DNA 

<213> Homo sapiens 

<400> 123 

gctgcagccc tcagaagtaa gcaaggtttc 
agccaaaatg acggacagaa gccccttcga 
tatggaaaag gggcgtcagg ccaaagggac 
gctgacggcc atcaaagcca tctcctcggc 
tggaatcgca ggaagcgtta acgtgacggg 
caattccctg gtgatcaaca tgctccaatc 



ctgccgggag aaaaggattt gaagcattcc 60 
aaccgacatg ctcaccctga cccgctacgt 120 
tggggagctc acccagctgc tgaactcaat 180 
tgtgcgcaag gccggtctgg cccacctgta 240 
agatgaggtg aagaaactgg atgtgctatc 300 
ctcctatagt acctgcgtcc tggtctcaga 360 
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agagaataag gacgccatca tcaccgccaa 
tgacccactg gatggatctt ccaatattga 
catctataga aagacctcag aggatgagcc 
caatattgtg gccgcaggtt atgcgctgta 
agggcaaggc gtggacctct tcatgcttga 
aaaagatgtc aagattaaga agaaaggaaa 
gtattttgat gcggccacca ctgaatatgt 
tgctccctat ggggccaggt atgtgggctc 
ctatggagga atcttcctgt acccagccaa 
cctgtatgaa tgcaatcccg tggcctacat 
ggggacccag cctgtactgg acgtgaagcc 
tctggggtca ccagaggatg tgcaggaata 
cagctagcga gtttgacccc acatgccctc 
cctaaatgaa cgataaacag agatggtagc 
tcacatacag aagagcaaca acaaactgct 
tatggtcaat gtgaaggact agaaataaaa 



ggagaagcgg gggaaatacg tggtctgctt 420 
ctgcctggcc tccatcggaa ccatctttgc 480 
ttctgaaaag gatgccctgc agtgtggccg 540 
cggtagtgca accctggtgg ctctctccac 600 
cccggctctt ggtgaatttg tcctggtgga 660 
gatttacagc ctgaatgagg gctatgccaa 720 
gcagaaaaag aaattccctg aggatggcag 780 
catggtggct gacgtgcacc gcaccctggt 840 
ccagaagagc cctaagggca agctccggct. 900 
cattgagcag gcaggaggct tggcgaccac 960 
cgaggcaatt caccagcgag tccccctcat 1020 
tctcacctgt gtgcagaaaa atcaggcagg 1080 
ttctgtttgt cttgcacctt gtctaaggac 1140 
tatgagtata caaaaggtaa atccacttaa 12 00 
tacgacaggt ttggaagcca caggcgattc 1260 
acccacatgt ggaaa 1305 



<210> 124 

<211> 1431 

<212> DNA 

<213> Homo sapiens 

<400> 124 

ttncntgtnc gccagcttgg cacgagggtt 
ctattccccc aagaagaaaa caaaaggata 
gaatctagag tcatatttgc agaatgtaat 
agagctcacc ctggtgagtg tggatgaact 
ttgngtacat aactcagttc cacatttatt 
ctgngaggga tttcagggtg agtagtgtta 
acaacaaaaa aaaggaaaac cccaaatata 
attattgatt ttggtcntga atnattcttc 
tcctangaga ccttgtctnt ggctaaggct 
atattngatc cttttttggc tttnnaacct 
agcctanttn atttattggg ggtgggtcct 
tggannccct tggcncccct tgncnttgnn 
ttncctgggg gcccnttntt ccccctcaan 
ggcctngttc ncaagtcttt cccccccnaa 
ngcccctttt tnnttctttt tccccttttt 
atttaaaaac cccccccccc ccaaaaaagg 
cgtcnggttt cnngggcntn ttaaanaaaa 
ggggnccnct tttttggggg gggggggccc 
ctttttctac ngngacnngn cnccccccnt 
aaaaanntaa aaaannngng gnggtttctt 
ngngggngnn ttaaaancnc cctctggggn 
nnnnnaaana nattgtntnt nanntaanac 
ggg999999 a aaaaaancnt ctntttcncn 
ttctaimacc ntttggtang gnncccncgn 



taagatggaa acccactgct gctttgccta 60 
actgagaagc tatcacagtn ngtatttcta 120 
gctgtttact ttaactctgt tttggagccc 180 
ctgggcacgt natttcaaac tgacagagct 24 0 
cctggtattc tctccctgta atcaattcct 3 00 
tcagaaaaaa agaaaaagtt gttcaaaaca 3 60 
ttttagaata tntgaaggca aaccaatatg 420 
cccggaccca cttcctgaat catccctcct 480 
ataatgctgt catgaaaaat cgaaaggtag 540 
nngantgaaa aattggnngt ngggcngnaa 600 
ctggnaacca aacccttttc naaatcnntt 660 
caananatag gggnattttt cctttccatt 720 
tngttcttct ttnnaancnt tncccntggg 780 
gnggggtttt ttggannntc ntntaaaang 840 
tncctctaac naggaaaaac ctttttttgn 900 
ggggcttttt tttttgaaan gnnngccctt 960 
tttgtgnncc ccngcntnnn nnccatanng 1020 
nctttgnttt ntaaaaaang gaaannnccc 1080 
tttttngtgn ntntggggnn tnnncnnnaa 1140 
ttgngggcnn nccnntccnc cgggggggng 1200 
gtgngggccc canntntnnn nctnttnnnt 1260 
ttttggtcnc ccaacccccc tantntngtg 1320 
ntttttctan aanttncctn nncncccnct 1380 
aaaggngngn gtgtgttttc n 1431 



<210> 125 

<211> 2587 

<212> DNA 

<213> Homo sapiens 

<400> 125 

ggttggacgt gataagtatg agcctgcagc 
aaagggcaaa aaagacaggg acatggatga 
taaacttagc cttgatgaac ttcatcgtaa 
atctgctcgt gcagctgaga tcctggcgcg 
cactactcct gaatggatca agttttgtcg 



tgtttcagaa caaggtgata aaaagggcaa 60 
actgaagaaa gaagtttcta tggatgatca 120 
atatggaaca gacttgagcc ggggattaac 180 
agatggtccc aacgccctca ctccccctcc 240 
gcagctcttt ggggggttct caatgttact 300 
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gtggattgga gcgattcttt gtttcttggc 
acctcaaaac gataatctgt acctgggtgt 
ttgcttctcc tactatcaag aagctaaaag 
ggtccctcag caagcccttg tgattcgaaa 
agttgtggtt ggggatctgg tggaagtaaa 
aatcatatct gcaaatggct gcaaggtgga 
ccagactagg tctccagatt tcacaaatga 
cttttcaacc aattgtgttg aaggcaccgc 
cactgtgatg ggaagaattg ccacacttgc 
tgctgcagaa attgaacatt ttatccacat 
gtctttcttc atcctttctc tcatccttga 
catcggtatc atcgtagcca atgtgccgga 
gacacttact gccaaacgca tggcaaggaa 
ggagaccttg gggtccacgt ccaccatctg 
ccggatgaca gtggcccaca tgtggtttga 
gaatcagagt ggtgtctctt ttgacaagac 
tgcaggtctt tgtaacaggg cagtgtttca 
gcgggcagtt gcaggagatg cctctgagtc 
tggttccgtg aaggagatga gagaaagata 
caccaacaag taccagttgt ctattcataa 
gttggtgatg aagggcgccc cagaaaggat 
cggcaaggag cagcccctgg atgaggagct 
gctggggggc ctcggagaac gagtcctagg 
gtttcctgaa gggttccagt ttgacactga 
ctttgttggg ctcatctcca tgattgaccc 
caaatgtcga agtgctggaa ttaaggtcat 
taaagctatt gccaaaggtg tgggcatcat 
aaaatcgtgg agttcacctg ccacacagcc 
gccgacttgg tcatctgtaa gaccaggagg 
aagatcttga tatttggcct ctttgaagag 
cctggaatgg gtgttgctct taggatgtat 
ttcccctact ctcttctcat cttcgtatat 
cgccctggcg gctgggtgga gaaggaaacc 
gagcatcagg ccacacactc tgcatccgac 
ggagtttgga actctaccct ggtaggaaag 
tggaatgaag catgtagctc tatgggggga 
tgtggaaatg acagcgggga aggtttttat 
cccggaaaga ctgaaagaat acattttata 
ataatgg 



ttatagcatc caagctgcta cagaagagga 360 
ggtgctatca gccgttgtaa tcataactgg 420 
ttcaaagatc atggaatcct tcaaaaacat 480 
tggtgagaaa atgagcataa atgcggagga 540 
aggaggagac cgaattcctg ctgacctcag 600 
taactcctcg ctcactggtg aatcagaacc 660 
aaaccccctg gagacgagga acattgcctt 720 
acgtggtatt gttgtctaca ctggggatcg 780 
ttctgggctg gaaggaggcc agacccccat 840 
catcacgggt gtggctgtgt tcctgggtgt 900 
gtacacctgg cttgaggctg tcatcttcct 960 
aggtttgctg gccactgtca cggtctgtct 1020 
aaactgctta gtgaagaact tagaagctgt 1080 
ctctgataaa actggaactc tgactcagaa 1140 
caatcaaatc catgaagctg atacgacaga 1200 
ttcagctacc tggcttgctc tgtccagaat 1260 
ggctaaccag gaaaacctac ctattcttaa 1320 
agcactctta aagtgcatag agctgtgctg 1380 
cgccaaaatc gtcgagatac ccttcaactc 1440 
gaaccccaac acatcggagc cccaacacct 1500 
cctagaccgt tgcagctcta tcctcctcca 1560 
gaaagacgcc tttcagaacg cctatttgga 1620 
tttctgccac ctctttctgc cagatgaaca 1680 
cgatgtgaat ttccctatcg ataatctgtg 1740 
tccacgggcg gccgttcctg atgccgtggg 1800 
catggtcaca ggagaccatc caatcacagc 1860 
ctcagaaggc aatgaaccta tgagcagagg 1920 
ttcttcgtca gtatcgtggt ggtgcagtgg 1980 
aattcggtct tccagcaggg gatgaagaac .2040 
acagccctgg ctgctttcct ttcctactgc 2100 
cccctcaaac ctacctggtg gttctgtgcc 2160 
gacgaagtca gaaaactcat catcaggcga 2220 
tactattagc cccccgtcct gcacgccgtg 22 80 
acccaccccc tctttgtgta cttcagtctt 2340 
caccgcagca tgtggggaag caagacgtcc 2400 
gggggg a ggg ctgcctgaaa accatccatc 2460 
gtgccttttt gtttttgtaa aaaaggaaca 2520 
tctggatttt tacaaataaa gatggctatt 2580 

2587 



<210> 126 
<211> 1977 
<212> DNA 

<213> Homo sapiens 
<400> 126 

atgaggtctg acaagtcagc tttggtattt 
ggattctgtg ggaaagtcct ggtgtggccc 
gtcattctag aagagctcat agtgagaggc 
ccttcgttaa ttgactacag gaagccttct 
caggacagaa cagaagaaaa tgaaatattt 
ttatcaacct ggcaatcagt tataaaatta 
ttaaaaatga tgtgtgagag ctttatctac 
accaactacg atgtaacgct tatagaccct 
ttgcttgcag tcccttttgt gctcacactt 
agctgtggga aacttccagc tccactttcc 
gacagaatga cctttctgga aagagtaaaa 
tggattcagg attacgacta tcatttttgg 
cccactacat tatgtgagac tgtgggaaaa 
gattttgaat ttcctcaacc ataccaacct 



ctgctcctgc agctcttctg tgttggctgt 60 

tgtgacatga gccattggct taatgtcaag 120 

catgaggtaa cagtattgac tcactcaaag 180 

gcattgaaat ttgaggtggt ccatatgcca 240 

gttgacctag ctctgaatgt cttgccaggc 300 

aatgattttt ttgttgaaat aagaggaact 360 

aatcagacgc ttatgaagaa gctacaggaa 420 

gtgattcccc gtggagacct gatggctgag 4 80 

agaatttctc taggaggcaa tatggagcga 540 

tatgtacctg tgcctatgac aggactaaca 600 

aattcaatgc tttcagtttt gttccacttc 660 

gaagagtttt atagtaaggc attaggaagg 72 0 

gctgagatat ggctaatacg aacatattgg 780 

aactttgagt ttgttggagg attgcactgt 840 
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aaacctgcca aagctttgcc taaggaaatg gaagaatttg tccagagctc tgatgaggat 900 
ggtgttgttg tgttttctct ggagtcagtt gtgcaaaacc ttacagaaga aaaggttgat 960 
cttatcactt caggcctggc tcagattcca caaaaagtca gtagaacctc caatccttat 1020 
aagaagctat tcacacaatg gagaaaaaaa tggaagcagt ttgtgcagag ctctggagaa 1080 
aatggtgtcg tggcagtctt gcttaagtct atggtcagta acatcacaga agaaagggcc 1140 
aacgtgattg catcagctct tgcccagatt ccacgaaagc tgattgacaa tttctttaga 1200 
gttctaacat cttatagctt tggcattcta ctcatggaac aagatatttt ctttacccca 1260 
acaggttctg tggatggaaa gagaccaaat actttagcat ccaatactca gctgtacaag 1320 
tggatatccc agaatgacct tcttggtcat ccaaaaacta aatcttttat gactcatggt 1380 
gaaaccagtg gcatctatga ggcaatctac catgggatcc ctatggtggg cattcctttg 1440 
tttgcagatc aacctgataa cattgctcac atgaaggccc tcaatgtgga catcaggacc 1500 
atgtcaagta cagatttgct caatgcactg aagacagtca ttaatgaccc tgtctacaaa 1560 
gagaatgcta tgaagttatc aataattcgc catgatttgc caattaagcc cctggatcaa 1620 
gcagccttct ggattgagtt tgtcatgcag cacaaaggag ccaagcacct tcgggttgca 1680 
gcccacgacc tcacctggtt ccaataccac aacttgcatg aaatggaaga gtttgtgcag 1740 
agctctggag aaaatggtat tgtggtgttt tctctggggt cgatgatcag taacatgtca 1800 
gaagaaagtg ccaacatgat tgcatcagcc cttgcccaga tcccacaaaa gataatgggg 1860 
aaagctgaag tgtggctcat tcaaacgtac tgggattttg aatttcttca cccaccctta 192 0 
ccaaatgtcg attttgtggg ggaactccac tgtaaaccag ccaaaaccct gcctaag 1977 

I 

<210> 127 

<211> 3138 

<212> DNA 

<213> Homo sapiens 

<400> 127 

ccggccggcg ggcgggctcc ccagccaggc cgctgcacct gtcaggggaa caagctggag 60 
gagcaggacc ctagacctct gcagcccata- ccaggtctca tggaggggaa caagctggag 120 
gagcaggact ctagccctcc acagtccact ccagggctca tgaaggggaa caagcgtgag 180 
gagcaggggc tgggccccga acctgcggcg ccccagcagc ccacggcgga ggaggaggcc 240 
ctgatcgagt tccaccgctc ctaccgagag ctcttcgagt tcttctgcaa caacaccacc 300 
atccacggcg ccatccgcct ggtgtgctcc cagcacaacc gcatgaagac ggccttctgg 360 
gcagtgctgt ggctctgcac ctttggcatg atgtactggc aattcggcct gcttttcgga 420 
gagtacttca gctaccccgt cagcctcaac atcaacctca actcggacaa gctcgtcttc 480 
cccgcagtga ccatctgcac cctcaatccc tacaggtacc cggaaataaa gaggagctgg 540 
aggagctgga ccgcatcaca gagcagacgc tctttgacct gtacaaatac agctccttca 600 
ccactctcgt ggccggctcc cgcagccgtc gcgacctgcg ggggactctg ccgcacccct 660 
tgcagcgcct gagggtcccg cccccgcctc acggggcccg tcgagcccgt agcgtggcct 720 
ccagcttgcg ggacaacaac ccccaggtgg actggaagga ctggaagatc ggcttccagc 780 
tgtgcaacca gaacaaatcg gactgcttct accagacata ctcatcaggg gtggatgcgg 840 
tgagggagtg gtaccgcttc cactacatca acatcctgtc gaggctgcca gagactctgc 900 
catccctgga ggaggacacg ctgggcaact tcatcttcgc ctgccgcttc aaccaggtct 960 
cctgcaacca ggcgaattac tctcacttcc accacccgat gtatggaaac tgctatactt 102 0 
tcaatgacaa gaacaactcc aacctctgga tgtcttccat gcctggaatc aacaacggtc 1080 
tgtccctgat gctgcgcgca gagcagaatg acttcattcc cctgctgtcc acagtgactg 1140 
gggcccgggt aatggtgcac gggcaggatg aacctgcctt tatggatgat ggtggcttta 1200 
acttgcggcc tggcgtggag acctccatca gcatgaggaa ggaaaccctg gacagacttg 1260 
ggggcgatta tggcgactgc accaagaatg gcagtgatgt tcctgttgag aacctttacc 1320 
cttcaaagta cacacagcag gtgtgtattc actcctgctt ccaggagagc atgatcaagg 1380 
agtgtggctg tgcctacatc ttctatccgc ggccccagaa cgtggagtac tgtgactaca 144 0 
gaaagcacag ttcctggggg tactgctact ataagctcca ggttgacttc tcctcagacc 150 0 
acctgggctg tttcaccaag tgccggaagc catgcagcgt gaccagctac cagctctctg 1560 
ctggttactc acgatggccc tcggtgacat cccaggaatg ggtcttccag atgctatcgc 1620 
gacagaacaa ttacaccgtc aacaacaaga gaaatggagt ggccaaagtc aacatcttct 1680 
tcaaggagct gaactacaaa accaattctg agtctccctc tgtcacgatg gtcaccctcc 1740 
tgtccaacct gggcagccag tggagcctgt ggttcggctc ctcggtgttg tctgtggtgg 1800 
agatggctga gctcgtcttt gacctgctgg tcatcatgtt cctcatgctg ctccgaaggt 1860 
tccgaagccg atactggtct ccaggccgag ggggcagggg tgctcaggag gtagcctcca 1920 
ccctggcatc ctcccctcct tcccacttct gcccccaccc catgtctctg tccttgtccc 1980 
agccaggccc tgctccctct ccagccttga cagcccctcc ccctgcctat gccaccctgg 2040 
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gcccccgccc atctccaggg ggctctgcag 
ggccctgaga gggaaggaga ggtttctcac 
tgctggccct ggcaagattg aaggatgtgc 
cgttgatgtg tggaggggaa gcaagatggg 
tagctgatga agctgcccag aagtgccttg 
ctgaacactc tggtttcccc acccaactgc 
aagcgaaact tggagctttg acaaggaact 
aacacaacca agggtacacg caggcatgca 
agcccccgac tggcctggcc acactgctct 
gaacttgggt gggaaacccc acccaaaagc 
ctgactcccg agggctaggg ctagagcaga 
ctctagcctc atacccgtgc cctcacagag 
tcatacctct acatgtctgc ttgagatatt 
gccagagaac tcctatgcat cccttagaac 
cttctgccac atcttgtctt ccccaaaatt 
gcacactata acatctgctg gagtgttgct 
ctcccttccc aactagactg taagtgcctt 
gtatgctcca tgtctagccc atcatcctgc 
gtttgttgca tgaaggaa 



gggccagttc ctccgcctgt cctctggggg 2100 
accaaggcag atgctcctct ggtgggaggg 2160 
agggcttcct ctcagagccg cccaaactgc 2220 
taagggctca ggaagttgct ccaagaacag 2280 
gctccagccc tgtacccctt ggtactgcct 234 0 
ggctaagtct ctttttccct tggatcagcc 2400 
ttcctaagaa accgctgata accaggacaa 2460 
cgggtttcct gcccagcgac ggcttaagcc 2520 
ccagtagcac agatgtctgc tcctcctctt 2580 
cccctttgtt acttaggcaa ttccccttcc 2640 
cccgggtaag taaaggcaga cccagggctc 2700 
ccatgccccg gcacctctgc cctgtgtctt 2760 
tcctcagcct gaaagtttcc ccaaccatct 282 0 
cctgctcaga caccattact tttgtgaacg 2880 
gatcactccg ccttctcctg ggctcccgta 2940 
gttgcaccat actttcttgt acatttgtgt 3000 
gcggtcaggg actgaatctt gcccgtttat 3060 
ttggagcaag taggcaggag ctcaataaat 312 0 

3138 



<210> 128 
<211> 1528 
<212> DNA 

<213> Homo sapiens 



<400> 128 

cttttcagag ttgagaatgg 
tgggttctgc cctgctgtcc 
ccaggagaac caagaccgag 
cttcgctttc agcctgtaca 
ctccccactg agcatctcca 
cctgacagag attctcaaag 
tcaccagagc ttccagcacc 
gagtatggga aatgccatgt 
ggatgccaag aggctgtatg 
agctaagaag ctcatcaacg 
gatcaaggac cttgactcgc 
caaatgggag atgccctttg 
gaaaaagtgg gtaatggtgc 
ggacgaggag ctgtcctgca 
cttcatcctc cctgatcaag 
cctgaagcgg tggagagact 
gttttccatc tcgagggact 
agccttcacc agcaaggctg 
ccaggtggtc cataaggctg 
cacagcagtc aaaatcaccc 
caacaggccc ttcctgatga 
caaagtcacc aatcccaagc 
ggaacttgga atgcaagctg 
gagtggccat ggcatgtgtg 
gtgtagctct cacatgcaca 
ctgacagcaa taaataattt 



agagaatgtt acctctcctg 
tctgccaccc taacagccca 
ggacacacgt ggacctcgga 
agcagttagt cctgaaggcc 
ccgccttggc cttcctgtct 
gcctcaagtt caacctcacg 
tcctgcgcac cctcaatcag 
ttgtcaaaga gcaactcagt 
gctccgaggc ctttgccact 
actacgtgaa gaatggaact 
agacaatgat ggtcctggtg 
acccccaaga tactcatcag 
ccatgatgag tttgcatcac 
ccgtggtgga gctgaagtac 
acaagatgga ggaagtggaa 
ctctggagtt cagagagata 
ataacctgaa cgacatactt 
acctgtcagg gatcacaggg 
tgcttgatgt atttgaggag 
tcctttctgc attagtggag 
tcattgtccc tacagacacc 
aagcctagag cttgccatca 
gatgcctggg tctctgggca 
gccctgtctg cttatccttg 
ggggcccatg gactcttcag 
cgttggac 



gctctggggc tcttggcggc 60 
cttgacgagg agaatctgac 120 
ttagcctccg ccaacgtgga 180 
cctgataaga atgtcatctt 240 
ctgggggccc ataataccac 300 
gagacttctg aggcagaaat 360 
tccagcgatg agctgcagct 420 
ctgctggaca ggttcacgga 480 
gactttcagg actcagctgc 540 
agggggaaaa tcacagatct 600 
aattacatct tctttaaagc 660 
tcaaggttct acttgagcaa 720 
ctgactatac cttacttccg 780 
acaggcaatg ccagcgcact 840 
gccatgctgc tcccagagac 900 
ggtgagctct acctgccaaa 960 
ctccagctgg gcattgagga 1020 
gccaggaacc tagcagtctc 1080 
ggcacagaag catctgctgc 1140 
acaaggacca ttgtgcgttt 1200 
cagaacatct tcttcatgag 1260 
agcagtgggg ctctcagtaa 1320 
cagcctggcc cctgtgcacc 13 80 
gaaggtgaca gcgattccct 1440 
tctggagggt cctgggcctc 1500 

1528 



<210> 129 
<211> 1852 
<212> DNA 

<213> Homo sapiens 
<400> 129 
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cgcccccaga gtctggcttt ccgcggctgc ccgcctcgcg cgtcttccct gcccgggtct 60 
cctcgctgtc gccgccgctg ccacaccatg gccttcgtca ccaggcagtt catgcgttcc 120 
gtgtcctcct cgtccaccgc ctcggcctcg gccaagaaga taatcgtcaa gcacgtgacg 180 
gtcatcggcg gcgggctgat gggcgccggc attgcccagg ttgctgcagc aactggtcac 240 
acagtagtgt tggtagacca gacagaggac atcctggcaa aatccaaaaa gggaattgag 300 
gaaagcctta ggaaagtggc aaagaagaag tttgcagaaa accctaaggc cggcgatgaa 360 
tttgtgggag aagaccctga gcaccatagc gaccagcacg gatgcagcct cccgttgtcc 420 
acagcacaga cttgggtggt ggaagccctt cgtggagaat ctggaaggtg aaaaacgagc 4 80 
tcttcaaaag gctgggacaa gtttgctgct gaacatacaa tctttgccag caacacttcc 540 
tccttgcaga ttacaagcat agctaatgcc accaccagac aagaccgatt cgctggcctc 600 
catttcttca acccagtgcc tgtcatgaaa cttgtggagg tcattaaaac accaatgacc 660 
agccagaaga catttgaatc tttggtagac tttagcaaag ccctaggaaa gcatcctgtt 720 
tcttgcaagg acactcctgg gtttattgtg aaccgcctcc tggttccata cctcatggaa 780 
gcaatcaggc tgtatgaacg aggtgacgca tccaaagaag acattgacac tgctatgaaa 840 
ttaggagccg gttaccccat gggcccattt gagcttctag attatgtcgg actggatact 900 
acgaagttca tcgtggatgg gtggcatgaa atggatgcag agaacccatt acatcagccc 960 
agcccatcct taaataagct ggtagcagag aacaagttcg gcaagaagac tggagaagga 1020 
ttttacaaat acaagtgatg tgcagcttct ccggctctga gaagaacacc tgagagcgct 1080 
ttccagccag tgccccgagt gcctgtggga atgctctttg gtcagacatt ccctcacaca 1140 
gtacagttta ataaatgtgc attttgattg taatctatcg aagtgattat tacaccagtt 1200 
acagcagtaa tagattctcc attaagaaat aattcccttt tttagtctgt tcatttctgt 1260 
gtattttcta aacagcttta cacccttggt gccttggagc aaacatgttt tttgaacctt 1320 
gtcatttttg tgaagaattg cctagattcc ttctctcatc aacgggaaag tacttcctct 1380 
gagagtgcga gtgcaccatg ctcactgttg ctgcgtggga gagtcacaag ccactggcaa 1440 
gcaagtggta tagtctgtga agcactgcag cgagcagcac ctggatcttg cctttataag 1500 
aacattttac tacctgcagc tttgagtctt gccctacatt ttgggcatga cataagatgt 1560 
gtctttattc agctcgtcgt gaagatgctg ctgctgaatg ggtcagcata tctctgtttg 1620 
catggtttgc aggaggtcgg ttttcatggt cattcagttc cacagatctg aatgattact 1680 
gtctgtctgt gtcttttttc catgagaaat cactgttgca aattgcctat aaattgactc 1740 
tactaaaata acaatgtttc agtctgaaaa tttgaattga aaaaaatgta taatataaaa 1800 
ttgtaataca ctcaaatgat tataaaagta aaagttggta atttaggcag aa 1852 



<210> 130 
<211> 587 
<212> DNA 
<213> Homo sapiens 



<400> 130 

cctacttctg cttcctcctg gccgctctgg 
gccacaggtc ctaccgggcc aagctgcctc 
tggctttcca gcgggtcctc atggtgatat 
tggtgctcat gtgctttgtg gtccccacgc 
tgtggaattc ctacttcttg gcctctattc 
ggctggtcaa cagcgccgcc cacatgtatg 
ctcggcagaa cccactcgtc gctctgggtg 
acacctttcc ctttgactac tctgcgagtg 
ggttcattga tttcatgtgc tggctggggc 
cgatgatcga ggcccggaag gccaggactg 



gtgtgacagc tggtgcccat cgcttgtgga 60 
tgaggatatt tctggctgtc gccaactcca 120 
ggtgtcttgc cctgtactat aagatctccg 180 
tggtgccctg gtacatctgg ggagagagtc 240 
tccgctatac catctcactc aacatcagct 300 
gaaaccggcc ctatgacaag cacatcagcc 360 
ccattggtga aggcttccat aattaccatc 420 
aatttggctt aaattttaac ccaaccacct 480 
tggccactga ccgcaaacgg gcaaccaagc 540 
gagacagcag tgcttga 587 



<210> 131 

<211> 3972 

<212> DNA 

<213> Homo sapiens 

<400> 131 

gccctttgat ttaacctgac taatattgac 
tgatttctga aacatgggga gcttttgcag 
tccttgagat aatagtaagt aatcttggtc 
ctttatgtta cttcctctat tatgccaggc 



agatgcttta cccagatcat tcttagagct 60 
caatttttat tctgtatcga tggggcatca 120 
ctgaaatcat tacaatttca tattgaattg 180 
ttctgttcct tggttttttt tttttctttt 240 
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ctgtttggtt cttctaagtt aaattccttc 
tgctctggag ctggagtggg ttcaaattcc 
ggcaattatt tctgtgattc tgtttcccca 
ctcatagcat tgcagtgaga ataagatgag 
ctaacatata gtaagcacta tgtaagtatg 
tgagaatagg tgagcaagat attgcttctt 
atgattatca aattcccaga aaaaatgtaa 
aatacttttc agaaggattt cttagttctt 
ttacagtcat tcttgtcttt gggtagtgaa 
tgataagcta agtgcagcag atattatagc 
attcagaggt agaagttgct aatttctatg 
cttgtccctt ttgaaatatt cttttgagtg 
tgaaatattt ctgtatcttt tgggttttga 
ttaactatat attgttatgc atagttatag 
ttggagtttt aatagtgtcc tagaatgttc 
ttatgcccaa aataaaaaaa gaaaacccca 
tctttgattt cttctctttt ggtttgtgtt 
gatcttcatg gaagactttt tatcaaccgt 
gaattgctct ttaccagttc acgctttatg 
gatgtagtat ctaccccttg gactgcagaa 
tacactatag tccttaatag tccacttacfc 
acactgtata aagaaagtcg ggaagcacga 
catgatgtcc cctaccatga ttacttctat 
tcaaaacaga aatgcaggct aagagtttcc 
ggccttgtca aatctttaat tgaaaagaat 
cagcttgaat cagatttgtt aattgaagaa 
ggaaaactta ctggcctacg aaggagaagg 
cctaaacttt cctctcagca ttcctctgga 
acaggaaaga aaaaggaaat ggaaaactat 
tttgtgttgt tattagtttt gttgaatgtg 
catgctgctc agtcctttta ccgtctccgc 
tctgatatgg tgtcaagagc agaaactatt 
aagggagtgc tccgagactc catagtgatg 
cttcagaaaa cgtttgatct actaaataag 
tgatctgaag gactaaaacc gcagagatac 
accagacgaa tgaaggattt tggcatagaa 
ctaatatgaa catttctttc agtaacattt 
aatccatcct ttcacttctt atagatattt 
aaatatatta tagaactgaa tttctctgat 
gtggtatggt ctcatttcta cagtgaagtc 
gtccaatagg tcgcttttgt aactgagata 
aagaaacctc tatgtcatta ctgattttaa 
aggtttgtgt actgtaaaga ttataatgtc 
caaacttttt gaatctgcat gttgatgatg 
atctttatga aagaaatagt tgttttttct 
gcctcctcac ttagaatacc aacagtcaaa 
cagaaggtta tgttaaaatc tgggcattta 
attggcttca gcttagcagt ctttcatggt 
gtgtattttc agtaaccatg tatggcttcc 
ttggtaagtt ataagccaga catagatttt 
atgtcccagt acaagtgtac tgactatcaa 
tcataaaaag tttttatgca tatgtgtctc 
tgtaaactga cttaaaatca gatatttttt 
tgttttgtct cttgagccct ttctctgggg 
tataaactgt gtatacattc ttactgtttg 
tttttctcca gagtccccaa agccacatgg 
agagaatgaa agtattgact ccgttagagg 
gaagcatacc taggggtaac agtgaaccta 
atgtagtgtc tggctgtaag caagaatgag 
aagtcacaaa aatgatcgac aaacaatatt 
ataacatact tcaaggaaga gtatcgaagt 



tggcggtata aaatagatgt taagtttatg 300 
aggtcagtca ctcactagcc atggagcctc 360 
tctggaaata atgatgataa taccacttat 420 
tcaatacttg taaggtatgt agcacaatgt 480 
ggctatttta tataatattt ccagggcata 540 
catttgtcac tagtagtttt caacatcact 600 
taattcattg ggcatttgtt agctttgatg 660 
ttaatgtgtg atgttgaaaa taggttgtga 720 
cattaagtca agttgaaaca ttattcaggc 780 
cattgataaa ttaatattta ctgagtgagc 840 
ttagatacta tcttatgtgt ctatattgtc 900 
acatattatg gccatttgat accattcaag 960 
cagttgaaat attgattata tgtagtttag 1020 
gtcatacata tgtatatatt taattcctat 1080 
tcctcattgt aatcatattt aaaaaccatt 1140 
cgaaaccccc taaagcctta aaataaactt 1200 
tctgtttttc cagaaaatgt tcctgagaaa 1260 
atttttcata tcagtgctga cagaatgttt 1320 
cagaaatttg ccagttctag aaatataata 1380 
cttggaggtg atcagctgag aacgatgacc 1440 
ggaaaatgca ctgctgccac tgaaaagcag 1500 
ttttatttgg tagattcaga agtactgaca 1560 
accgtgaaca gatactgtat catccgatct 1620 
acagatttga aatacagaaa acagccatgg 1680 
tcctggagtt ctttggagga ctatttcaaa 1740 
tctgtattaa atcaggccat tgaagaccct 1800 
cgaaccttca atcgaacagc agaaacagtt 1860 • 
gatgtgggct taggtgccaa aggggatatt 1920 
aacgtcactc ttattgtggt aatgagtatt 1980 
acactgtttc tgaagctgtc aaagatagaa 2040 
ctccaagaag agaaatcttt aaatttagcc 2100 
cagaagaata aagatcaggc ccatcgttta 2160 
cttgaacagc tgaagagctc actcattatg, 2220 
aataagactg gcatggctgt tgaaagctag 2280 
ttggaactta aagaaaatac ctggaagaaa 2340. 
catttctatg ttttttcatt attgagattt 24 00 
atttgataat tagtttctgc tggccttaat 2460- 
ttaagctgtg aatttcttca gtgaaccatg 2520 
acaaaaagaa aatgacacac cctgaattga 2580 
tgatgctttg ttagcacaga atccgtacat 2640 
agaccaagag gataaacagg acaatataag 2700 
aggttctgtt ttcaggcata taacatttcc 2760 
ttcatttatt tagcatgcaa atttaatagt 2 820 
attatcagaa agggtcttct gccatgctgt 2880 
taaggtaact atcagaggtg ggattatctt 2 940 
aggaagaacc atcctctgag ttttaaaaac 3000 
gtgacagatc aaatgcatac ttgaactaag 3 060 
ggaagtgaca catctggttg aaaataattt 3120 
ttctttatgt atgtgtgtga cttgttttga 3180 
agctctttaa taaaaacttc aggggcacgt 3240 
gttttaactc agatgcaagc tttggctctt 3300 
catacaagtg gctcattaaa ataagaactt 3360 
caagagttag ggaaagttga agtgttttac 3420 
aaaaaataca tatccatcta tctatctata 3480 
aacaactatt gcctttaatt aaatgtttca 3540 
cattattata gtcatttttg agatgcctgt 3600 
gaaaatgggt ttctctgggt gaattccaac 3660 
cctgggtttg ttttgttttg gtaaggattt 3720 
tggattataa acttgaagat ttctctgtta 3780 
tttgtgatgt ttatttaaac gttgtatttt 3840 
aagttgcttt ataaattaag actaaattcg 3900 
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tatggatgca gaattcaatt aataaaattt gagcctgtta cgtaaattga atattaataa 3 960 
aattgaaaat tt 3972 



<210> 132 
<211> 1785 
<212> DNA 

<213> Homo sapiens 
<400> 132 

atgtggtgtc tcctacgagg cctgggccgg cctggagccc tggcacgggg agccctgggg 60 
cagcagcaat ccctgggtgc ccgggccctg gccagcgcag gctctgagag ccgggacgag 120 
tacagctatg tggtggtggg cgcgggctcg gcgggctgcg tgctggctgg gaggctcacg 180 
gaggaccccg ccgagcgcgt gctgctgctg gaggccgggc ccaaggacgt gcgcgcgggg 240 
agcaagcggc tctcgtggaa gatccacatg cccgcggccc tggtggccaa cctgtgcgac 300 
gacaggtaca actggtgcta ccacacagag gtgcagcggg gcctggacgg ccgcgtgctg 360 
tactggccac gcggccgcgt ctggggtgge tcctcatccc tcaatgccat ggtctacgtc 420 
cgtgggcacg ccgaggacta cgagcgctgg cagcgccagg gcgcccgcgg ctgggactac 480 
gcgcactgcc tgccctactt ccgcaaggcg cagggccacg agctgggcgc cagccggtac 540 
cggggcgccg atggcccgct gcgggtgtcc cggggcaaga ccaaccaccc gctgcactgc 600 
gcattcctgg aggccacgca gcaggccggc tacccgctca ccgaggacat gaatggcttc 660 
cagcaggagg gcttcggctg gatggacatg accatccatg aaggcaaacg gtggagcgca 720 
gcctgtgcct acctgcaccc agcactgagc cgcaccaacc tcaaggccga ggccgagacg 780 
cttgtgagca gggtgctatt tgagggcacc cgtgcagtgg gcgtggagta tgtcaagaat 840 
ggccagagcc acagggctta tgccagcaag gaggtgattc tgagtggagg tgccatcaac 900 
tctccacagc tgctcatgct ctctggcatc gggaatgctg atgacctcaa gaaactgggc 960 
atccctgtgg tgtgccacct acctggggtt ggccagaacc tgcaagacca cctggagatc 1020 
tacattcagc aggcatgcac ccgccctatc accctccatt cagcacagaa gcccctgcgg 1080 
aaggtctgca ttggtctgga gtggctctgg aaattcacag gggagggagc cactgcccat 1140 
ctggaaacag gtgggttcat ccgcagccag cctggggtcc cccacccgga catccagttc 1200 
catttcctgc catcccaagt gattgaccac gggcgggtcc ccacccagca ggaggcttac 1260 
caggtacatg tggggcccat gcggggcacg agtgtgggct ggctcaaact gagaagtgcc 1320 
aatccccaag accaccctgt gatccagccc aactacttgt caacagaaac tgatattgag 13 80 
gatttccgtc tgtgtgtgaa gctcaccaga gaaatttttg cacaggaagc cctggctccg 1440 
ttccgaggga aagagctcca gccaggaagc cacattcagt cagataaaga gatagatgcc 1500 
tttgtgcggg caaaagccga cagcgcctac cacccctcgt gcacctgtaa gatgggccag 1560 
ccctccgatc ccactgccgt ggtggatccg cagacaaggg tcctcggggt ggaaaacctc 1620 
agggtcgtcg atgcctccat catgcctagc atggtcagcg gcaacctgaa cgcccccaca 1680 
atcatgatcg cagagaaggc agctgacatt atcaaggggc agcctgcact ctgggacaaa 1740 
gatgtccctg tctacaagcc caggacgctg gccacccagc gctaa . 1785 



<210> 133 
<211> 1519 
<212> DNA 

<213> Homo sapiens 
<400> 133 

gcagatgtga gaactcaagg 
ccatctgtgt tggaatctgt 
agcttccaac aagactgatg 
gttttcagcg cctagcaatt 
caacccctca gaatttctcc 
ccagagtatt tcaactttgc 
ggaaagaaac cttcaaatcc 
tggagttttg aggaactggg 
tgttccctac aaagaggaga 
cttgcaaatg tggcctgtct 
acccagaaag acattctcta 
gatgttttag ccccagcagt 
ctgattgtat cagagaactc 



ttcagggctg ctcttctaag 
taactaatga actggtctct 
ctagctcgtg tcaccaggaa 
tttggttctg tgagggcact 
aactatgaat ccatgaaaca 
taaagatgtc ctggaccaat 
agccttctgg tggatcaaca 
atctctgtcc agaaaatttg 
tcgggtaatt ctgattctgc 
gcgaacaggg acagttttaa 
cagactacaa tcttcaaaag 
agacgctgtt gcatccaaat 
cagagagggg tgggggaacc 



aaacaagtct gccataatct 60 
gtgcaaatcc tgagtgctaa 120 
gatgctacgt catgccaagt 180 
gcataaagat aatagaacag 240 
ggacttcaaa cntggggatt 300 
ggactgataa ggaaaaggct 360 
gaaatggaga agagatgcga 420 
ccaatatact ttcagaagcc 480 
ccagggtccc agagtggtgg 540 
ttccaggaac cactcagctg 600 
caaactgcat tatcaccaat 660 
gtgaaaatct gcactccaag 720 
tcaaggagtt gatgaaacat 780 
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gccagtgaca gccacacctg tgtgaagaca 
accagtggaa caagtggata tccgaaaatg 
aggattatct gtaaatggaa ggttctggct 
tacctcagat acgggctggg caaagtctgc 
gggagcatgt gtattcacac accatttacc 
actctccaag taccccatca cagtcttctg 
acagaatgat ataaccagct ataagtttaa 
accaattacc cctgacgtga ctgaaaaatg 
aggatatgga cagactgaaa cggtgctaat 
acctggctca atgggaaaac cttctcctgc 
caggagaatg tttaacaacc caatctgtac 
actttctttg ttatgatggt gattccattt 
atgtgaaaat gattagaaa 



aaacacaatg agatcatggc catattcttt 840 
actgcacaca cccacagcag tttttggttt 900 
agatttgaca ccctcagatg tgatgtggaa 960 
atggagtagt gttttttctc cgtggatcca 1020 
ccgttttgag ccgacttcta tcttgcaaac 1080 
ttcagcacca actgtatacc gaatgcttgt 1140 
aagcttaaag cactgtgtga gtgctgggga 1200 
gagaaacaag acgggcctgg atatctacga 1260 
ctgtggaaat tttaagggaa tgaaaattaa 1320 
tttcgatgtt aaggtttgca catccccttc 1380 
actacctacc taccgcttac ccccatataa 1440 
tacttccatg atactttaat ttttataaat 1500 

1519 



<210> 134 
<211> 348 
<212> DNA 

<213> Homo sapiens 
<400> 134 

aatggacccc aactgctcct gtgccgctgt 
caaagagtgc aaatgcacct cctgcaagaa 
tgccaagtgt gcccagggct gcatctgcaa 
ctgatgtcgg gacagccctg ctcccaagta 
ttttgttttt tgctacaatc ttgacccctt 
gtgaataata attaaacact tagacttgaa 



ctcctgcacc tgcgccagct cctgcaagtg 60 
gagctgctgc tcctgctgcc ctgtgggctg 120 
a 9999 ca tcg gagaagtgca gctgctgcgc 180 
caaatagagt gacccgtaaa atccaggatt 240 
tgctacattc cctttttttc tgtgaaatat 300 
aaaaaaaaaa aaaaaaaa 34 8 



<210> 135 
<211> 2198 
<212> DNA 

<213> Homo sapiens 
<400> 135 

cagaccattg agatgtggaa gctgttgctg 
cacgatggtg ctgcccataa actcgtgtgt 
ggccctgcct cgatcttgcc ccatgacctg 
gcctttgcct caatgaacaa caatcagatt 
ctctacccag agttcaacaa actaaaggag 
atcggcgggt ggaactttgg cacctcaaga 
cgtgaaaagt ttattgcttc agttatatcc 
gaccttttct tcttatatcc tggactaaga 
ctcttcttaa ttgaagagct cctgtttgcc 
ccgaggctgc tgctgtctgc tgctgtttct 
gatgtgcgct ttctaggaag actcctggat 
ggaagttggg aaaggttcac aggacataat 
aaatcttcgg catatgctat gaattattgg 
atcatgggga tccccaccta tggacgtacc 
ttgcaggcca gagcgatcgg accagcatct 
ttggcttatt ttgagatttg ttcctttgtc 
cagtatgtcc cgtatgccaa caaggggaaa 
ttcagttaca aggcatggtt tataaggcga 
ttggacatgg atgacgtcag gggcacgttc 
gtattgaatg atatcctggt gcgggctgag 
ctgtcatctg ctgtgaattc ttcaagcact 
tggaccactg atagtaagat tttgccccca 
ggaaagtgtg aaaatatgac tataacccct 
actgtatccc ttggaaagca cactgtagct 
atgaccatga cttctgtggg tcatcagtcc 
gtgggtcatc aatctgtgac cactggacag 



tgggttgggc tggttcttgt gctgaaacac 60 
tat tt caeca actgggcaca cagtcggcca 120 
gacccctttc tctgcaccca cctgatattt 180 
gttgetaagg atctccagga tgagaaaatt 240 
aggaacagag agctgaaaac actactgtcc 300 
ttcaccacta tgttgtccac atttgecaac 360 
cttctgagga cacatgactt tgatggtctt 420 
ggcagcccca tgcatgaccg gtggactttt 480 
ttceggaagg aggcactget caccatgcgc 540 
ggggtcccac acatcgtcca aacatcctat 600 
ttcatcaatg tcttgtctta tgacttacat 660 
agccccctct tctctctgcc tgaagacccc 720 
agaaagcttg gggcaccctc agagaagctc 780 
tttcgcctcc tcaaagcctc taagaatggg 840 
ccagggaagt acaccaagca agaaggcttc 900 
t9999 a 9cga agaagcactg gattgattac 960 
gagtgggttg gctatgacaa tgccatcagc 1020 
gagcattttg ggggggecat ggtgtggaca 1080 
tgtggcactg gccctttccc ccttgtctac 1140 
ttcagttcaa cttctttacc acaattttgg 1200 
gaccctgaaa ggctggctgt gaccacggca 1260 
99 a 99 a 9 a 99 ctggggtcac tgagatccac 1320 
agaggtacaa ctgtgacccc tacaaaggaa 1380 
ctaggagaga agactgagat cactggggca 1440 
atgacccctg gagagaaggc cctgacccct 1500 
aagaccctga cctctgtggg ttatcagtct 1560 
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gtgacccctg gggaaaagac cctgacccct 
catcagtctg tgagccctgg aggaacgact 
cttagacaga atacagtggc ccctagaagg 
ccctccagaa acatatcagt cacccctgaa 
ttgacttctg aggtgggcac tcaccccagg 
gaaaacagga tgatgctgtc ctccagcccc 
gcttttgaca accgctttgt tcccatctat 
cctcaaacaa gtcctctttc tctaaaaaaa 
gaagcctaag cccctctggt gtcagaaacc 
acatgttgga agccttctca tcccggggca 
ctcttttcca ttaaataaac tgtaaacaca 



gtgggtcatc agtctgtgac ccctgtgagt 1620 
atgacccctg tccattttca gactgagacc 1680 
aaggctgtgg cccgtgaaaa ggtgactgtc 1740 
gggcagacta tgcctttaag aggggagaat 1800 
atgggtaact tgggtcttca gatggaagct 1860 
gtcatccagc tcccggaaca aactcctcta 1920 
ggaaaccatt cctctgtcaa ctcagtaacc 1980 
gaaatcccag aaaactctgc tgtggatgaa 2040 
agggaaaacc cttgtctttt cttctaagtg 2100 
aagcaggcat caaaaccaga ataggccaat 2160 
agaaccca 2198 



<210> 136 
<211> 426 
<212> DNA 

<213> Homo sapiens 
<400> 136 

atggcagcag aaccactgac agagctagag 
ttcacctttg caaggcagga gggccggaag 
ctggttaccc agcagttgcc ccatctgctc 
cacaagtact cctgccaaga gggcgacaag 
cttctgcaca aggagctgcc cagctttgtg 
aagctgatgg gcagcctgga tgagaacagt 
gttttcctgg cactcatcac tgtcatgtgc 
ccctga 



gagtccattg agaccgtggt caccaccttc 60 
gatagcctca gcgtcaacga gttcaaagag 120 
aaggcgctgg ctgtgctggt cactaccttc 180 
ttcaagctga gtaaggggga aatgaaggaa 240 
ggggagaaag tggatgagga ggggctgaag 300 
gaccagcagg tggacttcca ggagtatgct 360 
aatgacttct tccagggctg cccagaccga 420 

426 



<210> 137 
<211> 1803 
<212> DNA 

<213> Homo sapiens 
<400> 137 

atggcggggt tctgggtcgg gacagcaccg 
ccgccgcagc agctgatgct gagcgcggcg 
tcaagacagt gcttaatggt gtcccgtaat 
aaaacttttg ataaaattct tgttgctaat 
aaaatggcgg atgaggctgt ctgtgttggc 
atggatgcca tcatggaagc cattaagaaa 
ggattccttt cagaaaacaa agaatttgcc 
attggacctg acacacatgc tattcaagcc 
gctaagaaag cagaggttaa tacaatccct 
ctgtctaatt cttccctgct gttaggctac 
ggtgggaaag gcatgcgcat tgcttgggat 
gagactcgaa gagcgatggg agaacaagct 
tctgctggga ccgtggagtt ccttgtggac 
aatacaagac tccaggttga gcatcctgtc 
caggaaatga tccgtgttgc taagggctac 
atcaacggct gggcagttga atgtcgggtt 
ttaccatcta ttgggagatt gtctcagtac 
gtggacagtg gcatccaacc aggaagtgtt 
ataatcaact cacgctttgt aaaaggagac 
cctgatggct tcaaaggaca catgctaacc 
gcatcatcat tgtttgtggc attccagtta 
atgcctgtta ttaaaccaga catagccaac 
gttcataccg tagtagcatc aaacaatggg 
aaactaaatg tgaccagcac gtggaacctg 
ggcactcaga ggactgtcca gtgtctttct 
tttcttggta cagtgtacaa ggtgaatatc 



ctggtcgctg ccggacggcg tgggcggtgg 60 
ctgcggaccc tgaagcatgt tctgtactat 120 
cttggttcag tgggatatga tcctaatgaa 180 
agaggagaaa ttgcatgtcg ggttcatgtg 240 
ccagctccca ccagtaaaag ctacctcaac 300 
accagggccc aagctgtaca tccaggttat 360 
agatgtttgg cagcagaaga tgtcgttttc 420 
atgggcgaca agattgaaag caaattatta 480 
ggctttgatg gagtagtcaa gtctgaactt 540 
cctgtcatga tcaaggcctc agcaggtggt 600 
gatgaagaga ccagcatttt tttggatgcg 660 
gtagctcttg ccagagcagt aaaatattcc 720 
tctaagaaga atttttattt cttggaaatg 780 
acagaatgca ttactggcct ggacctagtc 840 
cctctcaggc acaaacaagc tgatattcgc 900 
tatgctgagg acccctacaa gtcttttggt 960 
caagaaccgt tacatctacc tggtgtccga 1020 
acacataata ttgcattact tcgagaggtg 1080 
atcagcacta aatttctctc cgatgtgtat 1140 
aagagtgaga agaaccagtt attggcaata 1200 
agagcacaac attttcaaga aaattcaaga 1260 
tgggagctct cagtaaaatt gcatgataaa 1320 
tcagtgttct cggtggaagt tgatgggtcg 1380 
gcttcgccct tattgtctgt cagcgttgat 1440 
cgagaagcag gtggaaacat gagcattcag 1500 
ttaaccagac ttgccgcaga attgaacaaa 1560 
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tttatgctgg aaaaagtgac tgaggacaca agcagtgfttc tgcgttcccc gatgcccgga 162 0, 

gtggtggtgg ccgtctctgt caagcctgga gacgcggtag cagaaggtca agaaatttgt 1680 

gtgattgaag ccatgaaaat gcagaatagt atgacagctg ggaaaactgg cac'ggtgaaa 17.46 

tctgtgcact gtcaagctgg agacacagtt ggagaagggg atctgctcgt ggagctggaa 1800 
tga " 1803 



<210> 138 

<211> 1394 

<212> DNA 

<213> Homo sapiens 



<400> 138 

ctcttgtgca gtgggacttg gtgtgcaact 
tcttcatggc aggtatactg attggagggc 
gccgcaggcc catcctgacc tgcagctacc 
ccttcagccc caccttcccc atctacatgg 
caggcattac cctgagcacc gtcatcttga 
ccatcatgtc gacagcactc gggtactgct 
tggcctacgc catcccccag tggcgttggc 
tcttcttcct atcatcctgg tggacaccag 
agtcctcgaa ggccctgaag atactccggc 
agggagaaag get cage ttg gaggagctca 
ccaaggccaa gtacaccgca agtgacctgt 
tctgtctttc cctggcctgg tttgctaccg 
tggaagaatt tggagtcaac ctctacatcc 
cagecaagtt catcaccatc ctctccttaa 
ctgccctgct cctggcagga ggggecatet 
agacegtgag gacagtattg gctgtgtttg 
gcctcttcct ctacacaagt gaattatacc 
taagtaacct gtggacccgc gtgggaagca 
aggtacagee cttcatcccc aatatcatct 
ctgccctctt cctgcctgag accctgaatc 
aaaactggtc agtcactgcc tctggcccca 
ggcccagggc ttttccttag ctctctgtcc 
aggagecaga ggtggaaaag gcctcccaga 
tgggctccag ctga 

<210> 139 
<211> 447 
<212> DNA 

<213> Homo sapiens 



ccaacaaact gaaggagatg gcccagtcta 60 
tcgtgcttgg agacctgtct gacaggtttg 120 
tgctgctggc agccagcggc tccggtgcag 180 
tcttccgctt cctgtgtggc tttggcatct 240 
atgtggaatg ggtgcctacc eggatgeggg 300 
acacctttgg ccagttcatt ctgcccggcc 360 
tgcagttaac agtgtccatt cccttcttcg 420 
agtccatacg ctggttggtc ttgtctggaa 480 
gggtggctgt cttcaatggc aagaaggaag 540 
aactcaacct gcagaaggag atctccttgg 600 
tccggatacc catgctgcgc cgcatgacct 660 
gttttgecta ctatagtttg gctatgggtg 720 
tccagatcat ctttggtggg gtcgatgtcc 780 
gctacctggg ccggcatacc actcaggccg 840 
tggctctcac ctttgtgccc ttggacttgc 900 
ggaagggatg cctatccagc tccttcagct 960 
ccacagtcat caggcaaaca ggtatgggcg 1020 
tggtgtcccc gctggtgaaa ateaegggtg 1080 
aegggatcac cgccctcctc gggggcagtg 1140 
agcccttgcc agagactatc gaagacctgg 1200 
tcagtgctcc tccctgggga agcaggtctg 1260 . 
ctaggtccct gcgggcaaag aagecaaage 1320 
ggatccctct acagcctcac ggaccaggcc 13 80 

1394 



<400> 139 



aggatcagaa tactttaata agatatcagt 

tcccgtacag ttataatgtc gtcagtagga 

gttacatgga caggaaaggt taatacgaaa 

gaactgcaaa eggaaatgee ettaaegctg 

atttgeatgt caataaccct tcaagttccg 

tgtgcaccga tgegcagett ggacaacacc 

tcagagttaa tttttggttt gagcagcaag 

tgggctttgt gtgtgttgag agtttta 



gtcaaaatac atttccttat aaagttaagc 60 
atttgacaat gcagtaatgg tcatgaagtt 120 
cteggaatat ttctcagagt gtctttagta 180 
aggcaacaac acaggaaatc aaacaccagc 240 
tcgcccgcct gcgtgtgtgc caggccacac 300 
atgcctaggt aatgtcaggt agactgacct 360 
tccccttagg cttactgtac tettgectga 420 

447 



104 



